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A Society for the Protection of 
Game in South India. 

TyE extend our enthusiastic support 
^ ’ the proposals for the establishuieni 
an association for the preservation of v 
life in South India. It seems to us t 
the adoption of measures for the protect 
of fish is equally imperative. With 
exception of the United Provinces the ot 
parts of India do not have a cent 
organisation commanding sufficient prest 
to impose restraints on the indiscriinin; 
slaughter of wild animals, some of wh 
have been brought to the verge of extincti< 
As an instance of the grievous loss wh 
science has sustained through the uninstru 
ed zeal of sportsmen, we may ment 
the case of the Dutch settlers in Mauriti 
who taking unehivalrous advantage of i 
half-fledged wings and short legs of Dc 
(Didus ineptiis)^ succeeded within a co 
paratively short -time in clearing the isla 
of this extremely interesting and rare pigei 
In the interests of science and wi( 
humanity, enlightened governments lis 
recognised the need of imposing restrictio 
by the promulgation of game laws and otl 
protective regulations, on the excesses 
sportsmen and native shikaris. Where^ 
there is abundance of sylvan fauna, t 
temptation for the free use of fire ar 
becomes irresistible and epidemic and 
the excitement, it is not uncommon for nr 
to forget all the commandments both divj 
and human. The unassisted efforts 
government are not adequate to meet 1 
exigencies of the case, and they have to 
supported by private associations wh< 
influential position, in public life ought 
invest them with authority for exert: 
control on the destructive proclivities 
sportsmen and ignorant native shikaris. 

From Helen of Troy down to butterfli 
the wearer of beauty has always b( 
subjected to persecution and for 1 
gratification of liuman vanity or pleasura 
excitement or under pretexts of protect' 
of human life and crops, large numbers 
animals are annually killed, which in mh 
not sportively inclined evoke feelings 
kindness, sympathy and admiration. At 
butes such as strength, courage and dignil 
independence which embellish man's ch 
acter confer no immunity upon lower anin 
possessing them. Departure from 
doctrine of AMmsa and the impact 
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historical influences have diminished in 
India reverence for animal life and in the 
next phase of human progress it is hoped 
that our concept of the sanctity of life, 
occurring in the Amoeba or the Archbishop 
of Canterbury will receive a new orientation. 
But the urgent need is a complete revision 
of the ethics of sport as pursued at present. 
We cannot discover heroism, much less 
righteousness and fairplay, in enticing 
animals by playing cruelly on the most 
fundamental and universal appetite, 
paralysing them with the dazzling brilliance 
of torchlight and shattering their shoulder 
blades by firing with magazine rifles from 
an elevated place of concealment. Com- 
pared with this the mode of hunting the 
offending lion practised by the African 
tribes has all the good qualities of sport 
giving, as it does, the hunted beast all 
reasonable chances to escape and making 
the hunters oppose skill, strength and daring 
to the fury of the animal in a battle royal. 
In a sport it is unmanly to evade the risk 
and secure the spoils in a manner other 
than by courage. We have to humanise 
sport. We should not countenance slaughter 
without provocation. 

The principal offence for which the wild 
animals are hunted down is that they 
become dangerous to man and the cattle in 
his service and to the crops that he raises. 
Some of them destroy valuable forest 
produce and a few are reported to increase 
in population periodically endangering the 
safety of villages. A few more have the 
misfortune to possess bright plumage, soft 
fur, bright skins and succulent meat. 
Frequently, however, not for any of these 
provoking causes, wild animals incur the 
fatal displeasure of man because they 
provide him with recreation and excitement. 
To a large extent man is directly responsible 
for the homicidal tendencies of the more 
ferocious animals and for the depredations 
of others on cultivated lands. The former 
have to be outlawed. But the produce of 
the land is amply protected from elephants 
and boars, when the area is surrounded by 
a deep moat. The population of animals is 
under the operation of the inexorable 
physical laws of nature which maintains a 
balance of power among them, and reports 
of overpopulation are based on casual 
observations of herds which driven from 
their natural haunts by drought or flies, 
appear in the vicinity of villages. Human 
pleasure need not necessarily depend on 


the painful death of lower animals but maj 
be derived from contests offering opportu 
nities for displaying skill, strength anc 
endurance. Occasions might arise whec 
the wild animals, after becoming a source ol 
danger to man and all his belongings, refuse 
to be dislodged from the positions they have 
taken up and in such cases they have 
to be captured alive and added to the zoo 
It seems to us that forests are to be treated 
as fertile recruiting grounds for periodic 
enrichment of the zoos, parks, museums 
and other public places of amusemeni 
and instruction, instead of being used ai 
a field of infernal carnage. 

The Association, when it is formed, will b( 
confronted with a very difficult and delicate 
task, and without anticipating its functions 
we may point out that if it is to servo tb 
high purpose for which it is founded, iti 
activities ought to be continuous anc 
wide-spread. Through a great deal of propa 
ganda work, the Association will have tc 
acquaint the people in general and the shikar 
section in particular that the interests o 
science and the cause of deeper humanity 
forbid the indiscriminate slaughter of animal 
however ferocious, and irrespective of th( 
amusement their death may provide. Th( 
game laws and protective regulations haw 
to be popularised and the Association shouh 
publish periodically complete and correc 
accounts of the life habits and the distri 
bution of the larger denizens of the forest am 
the economic uses of conserving animal life 
A beginning is to be made in the rural school 
where infants ought to be encouraged t< 
tend pet animals and grown-up childrei 
should be taken out on excursions for observa 
tional studies. The habits of animals in ou 
immediate surroundings exercise a grea 
fascination on our mind and the sympathie 
early contracted restrain the developmen 
of destructive tendencies. Children in th 
urban areas ought to be taken out ' periodi 
cally to the zoos which, if stocked with 
representative and rich collection of animak 
must provide, under competent guidance 
many a useful and intelligent lesson on anima 
colour, classification, bionomics, ecology am 
geographical distribution. Frequent visit 
consolidate the early sympathies formed i 
the elementary schools and tend to keep th 
heart warm for the animals. More import an 
perhaps than all this is the education c 
the villagers. They should be made to realis 
that the safety of their cattle depends o 
their keeping them in a perfect phalanx o 
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the grazing ground and that the cattle and 
goats entering the reserve sections of the 
forests attract the tigers and panthers which, 
emboldened with the success of their adven- 
ture, will realise that it is easier to strike 
down the domestic animals than chase the 
deer. In trying to rescue his cattle from 
the clutches of their enemies, the villager 
succeeds in injuring them and the result of 
all this is to convert a forest dweller into 
a prowling village thief. Elephants, pigs, 
bisons, deer and antelopes can be successfully 
kept out of the cultivated grounds by a 
trench which, besides serving as a barrier, 
will help to conserve the moisture in the 
subsoil that is so essential for the prosperity 
and fertility of the lands. This is an 
expensive and laborious task and the slack 
season in agriculture will provide the neces- 
sary time, and labour may be secured on a 
co-operative basis. Even if it were desirable, 
it would be impracticable to suggest that 
wild animals should not be killed for their 
flesh, but energetic measures will have to be 
taken by the Association that all such 
activities are limited to a single definite 
purpose and that in no case the permission 
granted is abused. The administration of 
game laws is always fraught with difficulty ’ 
and in some cases even with danger. The 
active co-operation of the planters and 
native shikaris will have to be enlisted by 
the Association in the enforcement of the 
government regulations and the powers of 
forest officers should be enlarged to deal 
with cases of violation of the rules. 

It must not be forgotten that the present 
age delights in sensational thrills and ex- 
cesses, and measures the merit of things by 
their advertisement. People have a more 
touching faith in the sanctity of broken 


records” than in the enduring value o 
work done in solitude and tranquillity. Hunt 
ing either for obtaining pleasure or fo 
establishing new records must be deprecated 
It will have to be resorted to only for th 
removal of evil. The aim of the Associatio. 
should be to encourage the study of th 
habits of wild animals in their native liauntg 
their interdependence in the economy o 
nature, their adaptive modifications, thei 
evolutionary history, their jealousies, affec 
tions and antipathies, their social instinct 
and crude forms of patriarchal governmen 
among gregarious forms and all those fea 
lures of unsophisticated wild life whicl 
instruct the human mind and ennoble it 
sympathies. 

The Association will have to treat thi 
task as a humanitarian mission, the rewan 
for its successful and satisfactory accomplish 
ment is the gratification that its member 
have restrained the reckless waste of anima 
life whose closer and sympathetic stud; 
might furnish clues to an iiluminatin] 
interpretation of some of the obscure am 
puzzling psychological and sociologica 
problems of man. In the supreme interes 
of science, elephants and the South Iiidiai 
ibex which possess a historical importanc' 
should receive special consideration and th 
Association should regard their protectioi 
as its sacred duty. We fully realise th 
magnitude and the importance of the tasl 
which will be assigned to the Associatioi 
and we hope that its formation will not be un 
duly delayed. The generous support and en 
thusiasm which H. E. the Governor of Madra 
has accorded to the movement and th 
co-operation which the Association expect 
from the enlightened Governments of Sout' 
Indian States offer hopes of success. 


Ackno wledgm ent. 
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stringency is an additional proof of th' 
great sympathy with which they encourag 
the cause of Science. We are optimistic 
We believe that in the near future, othe 
Provincial Governments and Indian State 
will appreciate our services in an equal!; 
handsome manner. 
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A Review of the Work on Fungi in India. 

By Dr, H. Chaudliuri, 

Punja b Uni versi Ly . 


T he number of annual contributions on 
fungi and plant pathology in recent years 
has reached such enormous proportion that 
it is almost impossible for any one person to 
keep in touch with the ^^arious problems 
connected with this group of plants. Neces- 
sarily any attempt to put together the 
subject-matter of contributions in the course 
of a few pages, even of the Indian contri- 
butors must be a very sketchy one and 
arbitrary selection of papers has to be made. 
Investigation on fungi has been carried on 
in India, till recently by the Departments 
of Agriculture and Forestry. The work from 
the latter department has been confined 
amongst the workers connected with the 
Forest Eesearch Institute at Dehra Dun, 
for no Provincial Government in India could 
claim to possess any properly equipped 
laboratory for its forest department. But 
it is not so with the agricultuial depart- 
ments. Besides the Mycological section in 
the Imperial Agricultural Eesearch Insti- 
tute at Pusa, the Provincial Governments 
of Punjab, Bombay, Madras, C. P. and U. P. 
as well as many of the Indian States possess 
well-equipped laboratories for plant patho- 
logical studies. Eesearcli officers of these 
agricultural departnients have to devote 
their time mostly in the investigation of the 
diseases of economic plants just as forest 
officers have primarily to concentrate their 
work on problems connected with the pro- 
tection of forest trees. Hence till very 
recently, investigations on fungi were con- 
fined to problems connected with plant 
diseases only. The field of research work 
on fungi has, however, been considerably 
broadened during recent years by the estab- 
lishment of research departments in some 
of the Universities and Colleges. Punjab and 
Allahabad Universities and also the Uni- 
versity of Calcutta have well- equipped 
laboratories and the Carmichael Medical 
College, Calcutta, Agra College, Agra, and 
Gujerat College, Ahmedabad, have laborato- 
ries for specialised work in fungi. From 
these University and College laboratories 
valuable contributions on various aspects 
of fungi are being made. Besides these 
centres of research, the work of the Myco- 
logical section of the Indian Tea Association 
deserves special mention. The work of 


these various research stations will now be 
briefly stated. 

Forest Department. — Earliest papers mostly 
consist of occasional notes- on fungi collected 
by the forest officers. Thus Cooke (1876-79j 
described some fungi collected by Gamble. 
Barclay (1889-92) described some rusts and 
Nisbet (1895) wrote on cankers and rots, and 
Gamble (1899) published a note on some 
Indian fungi. Later Troup, Fernandez, 
Brandis, Coventry and others published a 
number of notes on fungi. The credit of a 
first systematic study of Forest Fungi goes 
to Butler (1905). Troup investigated Peyi- 
dermium cedri as a destructive pest of 
Deodars. Hole drew attention to the im- 
portance of ecological studies in control of 
diseases and suggested new fields of research. 
Spike disease of sandal, which is now classed 
as a virus disease and work on which is now 
being jointly carried out by the Indian 
Institute of Science, Bangalore, and the 
Mysore State officers, was first reported by 
Barber (1903). The same year Bensen and 
later Eao, Lushington, Hole, Jackson, 
Coleman, Latham, and others have contri- 
buted on various aspects of the disease and 
put forward various theories. Wood-rotting 
fungi have received special attention. Butler 
(1903) and, later Cooper, Haines, Glover 
Troop, Trevor and others have worked 
on it. Hole published his results of his 
field observations of Trameies pini on 
several hosts. Systematic studies of forest 
fungi and also inoculation experiments are 
now being made. Bagchee made careful 
investigation on the infestations of Peri- 
deymhim complayialum on the needles 
and P. Mmalayens Bagchee^ on the stem 
of Pinus longi folia. A new species of 
cronartium from the Himalayas has also 
been recorded by Bagchee. Hafiz Khan 
investigated coloeosporium and cronartium 
rusts of forest trees. He also investigated 
a few root-rot of trees. 

The largest number of papers have no 
doubt been published from the Agricultural 
Departments of the Government and of the 
States. The research in mycology and plant 
pathology in India began with the appoint- 
ment of Butler as the Imperial Mycologist 
at Pusa (1905) and it may be safely said that 
before Butler there has been no research in 
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Mycology in India. Butler's book Fungi 
ind Plant Diseases gives an account of the 
vork done at Pusa on sugarcane, cereals, 
)ulses, fibres, vegetable crops, etc. This 
)ook records all the work upto 1918. In 
addition, work has been done by Butler in 
:ollaboration with specialists in Europe, 
uch as Sydow. The major portion of the 
7ork done on Indian fungi has been recorded 
>y Butler and Bisby in the Fungi of India 
mblished by Imperial Council of Agricul- 
ural Eesearch as Monograph 'No. 1 of 1931. 
?his records most of the publications up to 
929. It has got a bibliography and a list 
f synonyms. Besides numerous papers on 
•lant diseases published by him, Butler has 
Iso published an account of the genus 
^ythium and some Ghytridiacece. 

Intensive work has been done on the wilt 
f rahar {Gajanus indicus) due to Fusarium 
asinfectum. by McEae and Shaw. It has 
een controlled by resistant varieties. Shaw 
budied diseases of the jute plant and also 
he morphology and parasitism of Ehizoc- 
3nia. Cereal diseases due to Helmintho- 
porium have been described by Mitra and 
Dur new species recorded for India. Mitra 
as recorded a new bunt of wheat — Tilleiia 
idica, Mitra. It is interesting, as throughout 
he world only two species Tilleiia tritici 
nd T. Levis have been recorded. Gram 
light due to Phylloslicta mhiei (Pass) in 
he Punjab, has been studied by Luthra. 
[e also investigated red leaf spot of Jowar 
ue to Colletoiricum gmwdnicolum and found 
le disease to be seed-borne. 

Ajrekar in Bombay studied the mode of 
ifection and prevention of the smut disease 
I sugarcane and a disease of jowar caused 
y the conidial stage of Cleviceps. Ajrekar, 
lal and Kamat studied the cotton wilt 
roblem. Kulkarni and Mundkar studied 
le wilt disease of cotton in Bharwar. 
arious smuts of jowar, ragi and on Sawn 
ave been studied by Kulkarni. Uppal and 
lamat brought about artificial infection of 
ajra by Sclerospora graminicola. The 
clerosporas on various hosts in Bombay 
residency have been studied by Uppal, 
•esai and Kulkarni. Weston and Uppal 
^described as a new species S clews pora 
)Tglii (Kulk.j. Uppal found Boleros pora 
'•aminicola to split into specialised races 
□d that one physiologic form attacked 
ajri and the other Setaria sp., and Euchlcena 
uxicana. Cheema and Bhat studied the 
eback of citrus trees and found very good 
^sulbs by manuring and trenching. In the 
2 


control of Cumin Powdery Mildew, Uppal and 
Uesai found that an application of sulphur 
(25 lbs. per acre) made at about the time of 
flowering gave complete control of mildews. 

In Madras Presidency McEae studied the 
life history of Phytophthora Meadi n. sp., on 
PLevea hrasilenses which reduces the yield 
of latex by causing heavy leaf fall. Sundara- 
raman described a new ginger disease fiom 
Godavari District due to V ermicularia 
zingihi'ce. He found spraying with Bordeaux 
checked the disease. Cocoanut stem-bleed- 
ing disease due to Thielaviopsis paradoxa 
which ultimately kills the trees has been 
studied by Sundararaman, who has suggested 
control by scooping out all the diseased 
tissues and applying hot tar. This organism 
also causes the stem-bleeding of areca-nut 
and treatment is similar. Sundararaman and 
Eamakrishiian described the Mahali disease 
of cocoanut due to "Phytophthora arecm. 
Spraying the nuts with Bordeaux before 
monsoon bursts has been found to control 
the disease. Sundararaman also studied 
some Vermicularias of economic importance 
in the south and the life-histories of 
Phytophthora Pini var. Antirrhini causing 
foot-rot and wilt of Antirrhinum,^ a smut 
Betaria italica, viz., Ustilago crameri and 
Helminthosporium oryzce — a paddy disease. 
Sugarcane mosaic has also been studied and 
inoculation experiments showed that infec- 
tion is caused through setts and by insects. 

Dastur studied the foot-rot disease of pan 
in the Central Provinces. The striga disease 
of jowar and sugarcane has been studied by 
him. He found treating the infected cane 
clumps, with copper sulphate, controlled 
the disease successfully. In the Antharnose 
disease of the bolls of cotton due to 'Vermi- 
cidaria sp., Dastur found that addition of 
sulphur or sodium sulphate to wilt- infected 
soil had a controlling influence on the 
incidence of the disease. A new disease of 
the castor oil plant due to Phytophthora 
parasitica nov. sp., has been described by 
Dastur. The oogonium of this species in 
passing through the antheridium, gets 
fertilized, the latter remaining as a collar at 
the base of the oogonium. Jiwan Singh 
studied the Fiisaria from cotton plants and 
soils in C.P. and from inoculation experi- 
ments, he found that they were incapable of 
infecting plants though they remained viable 
in the soil. Eegarding gram wilt, Dastur 
doubts if it is due to any pathogenic 
organism. The mode of infection of smut by 
sugarcane has also been studied by Dastur. 


V 
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From U.P., Dey studied tlie physiology of 
the appressorium of Collet otriclium glceos- 
2 wnoides, isolated from Citrus medica var. 
acida. He found that stimulated by the 
substances diffusing out through the cuticle, 
the appressorium sends out a fine infectious 
hypha fi‘om its adpressed surface which 
finally ruptures the cuticle mechanically, in 
a way similar to that found by him in 
C. lindemutJiianum, 

Besides the Government Agricultural 
Department, best work from the Indian 
State Agricultural Departments is, no doubt, 
from the Mysore State. Coleman has exten- 
sively worked on the rot of the Areca Palm 
and later Narasimhan worked on the same 
thing. Narasimlian made a study of the 
genus Phytophihora from Mysore. Ho iso- 
lated heterothallic strains of Phyiophthora, 
Similar strains of PhyloplitJiora from Areea 
and Aleurites have also been isolated and 
described by Venkatarayan. 'N'arasimlian 
has done cytological investigation of the 
sandal spike-disease and found intercellular 
bodies associated with the disease similar to 
those described in other virus diseases. Sree- 
nivasaya from the Institute of Science, Ban- 
galore, worked on the disease transmission 
in sandal spike. 

In Baroda State, Likhite has been working 
on tomato viruses and other diseases. 

In the Punjab University, Ohaudluiri and 
Eajaram made some interesting observations 
regarding mycorrliiza in Marchaniia nepa- 
lensis. The endophyte was isolated and by 
means of inoculation experiments, a reci- 
procal symbiosis has been shown to exist. 
The gieen plant supplies the fungus with 
carbohydrates and the specific endophyte 
is necessary for the formation and matura- 
tion of the sporophyte generation. Chaudhuri 
described a Myzocitium growing on Spiro- 
gyra affinis covering the characteristics of at 
least three known species of Myzociiium, 
Sawhney worked out a Gapnodium disease 
of cotton. Nazir Ahmad studied the dung- 
fungi of six animals and a large number of 
new species has been recorded. A large 
number of soil fungi has also been studied 
by Singh. Chaudhuri studied the green-ear 
of Bojra and made successful artificial 
inoculation and also studied the germination 
of the oospores. The Casuarina root-nodule 
organisms have been studied by Chaudhuri 
and irregular occurrence of the nodules 
discussed. He also studied a partial wilting 
of Hibiscus tiliacens caused by the staling 
product of Alternaria. Chaudhuri and 


Gopal Singh studied the wither-tip disease 
{Golletotrichum glceosporioides) of the 
citrus plants and the effect of the environ- 
mental condition on the virulence of the 
organisms has been shown. Saltation in 
fungi has been experimentally studied by 
Chaudhuri and has been found to be a 
nutritive phenomenon, unless it be a true 
case of mutation. Chaudhuri and his stu- 
dents studied various diseases of the tea 
bush, orchards and vegetable crops and 
also the effect of X-rays and ultraviolet 
rays on the physiology of certain fungi. 

From Allahabad Mitter (J. H.) and his 
pupils have been working on the fungus 
flora of that place and also of Naini Tal. 
Mitter and Tandon have published notes 
on two fungi isolated from an Indian hill 
apple and also Selerospora graminicola on 
Bajra. Mitter in collaboration with Sydow 
published a paper on Indian Fungi and 
described a new genus Mitleriella. Saksena 
made interesting observations regarding the 
cytology of Pyihhim de Barymiim, A study 
of the comparative values of various fresh 
fruit juice media on the growth of Fungi 
Imperfect i has been made by Mitra (A. K.) 

At Agra, Mehta has done very interesting 
work regarding the dissemination of rust 
spores and incidence of rust epidemic. By 
means of slides in airoscopes, he has been able 
to follow the progress of the rust spores and 
has brought forward evidence of over-sum- 
mering of rusts in several hill stations and 
also of over-wintering of brown and black 
rusts at comparatively low altitudes. 

In the Carmichael Medical College, Cal- 
cutta, Bose has studied the various aspect? 
of Bengal Polyporacece and also Agaricacece, 
He described a number of new forms. Bose 
studied the fungi cultivated by the termites 
of Barkuda. He contributed a paper or 
Golgi bodies of higher fungi wherein h( 
showed the homology of the vacuolar bodies 
in the basidia of higher fuxigi with the golg 
bodies in animal cells. Working with mono 
sporous cultures of Polyporusosteri formis anc 
Polysticius hirsutus, Bose found that both th( 
species are strictly heterothallic and bisexual 
in which spores from a single fruit body fai 
into two groups and only two. These tw( 
sexes seemed absolutely stable as they couh 
not be changed by variations of externa 
conditions nor by different kinds of media 
From Toklai in Assam, the experimenta 
station of the Indian Tea Association, a larg 
number of important papers have bee] 
published by Mann, Tunstall and Tunstal 
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and Bose. The station is maintained for 
exclusive study of tea diseases. A very large 
number of papers have been published by 
Tunstall on various stem, root and leaf 
diseases of the tea. He also studied the 
micro-organisms associated wifch tea fer- 
mentation. 


The author is afraid that the above re^ 
has been a very sketchy one and work 
many of the authors could not be mentioi 
Before concluding, he expresses his tha 
to many of the authors who helped him v 
their publications and reports of 
work of their departments. 


The Occurrence of Mundwinkeldruse in the South Indian Frogs. 

By L. S. Ramaswami, B.Sc., 

De;partment of Zoology^ Central College, Bangalore. 


r TNDER the title ^ ‘ Mundwinkeldruse ’ ’ 
^ De Villiers has described a gland of 
problematical function, occurring in the 
upper jaw o£ some of the South African 
anura Anliydrophryne,^ Prohreviceps,^ 

and some Eanids. However, in Breviceps 
fuscus^' which is closely related to Pro- 
breviceps, he has reported the absence of this 
interesting gland. This structure is in no 
way peculiar to the amphibious anura since 
Fuchs" has noticed its presence and 
discussed its importance among the rept^iles. 

In Anhydrophryne^ which according to 
Villiers is almost a Ranid, he has given the 
following description of the gland: “This 
glandular structure is located in a groove of 
the maxillary, its wall is two layered, the 
inner layer being richer in nuclei than the 
outer. Histologically the structure resem- 
bles adenoid tissue, but it possesses a lumen 
which opens into the mouth cavity. The 
organ has a rich blood supply ; its innerva- 
tion was not determined.” 

The present paper which is the first of the 
series, embodies the results of an investiga- 
tion undertaken to determine the topogra- 
phical relations and the histological character 
of the maxillary gland situated in the 
maxillary of some of the South Indian 
batrachians. Sections of the head of several 
genera of Eanid and Engystomatid families 
were made. It is peculiar that there is a 
great divergence as regards the general 
shape, occurrence, size and relations with 
the associated structures of this gland. 

There is abundance of evidence in support 
of the view that the Engystomatidse consti- 
tute a primitive family showing specialis- 
ations in certain characteristics produced as 
adaptive modifications by the extraordinarily 
peculiar habits of life assumed by them. 
And even within the limits of a single family 
there is a great deal of divergence in regard 
to the general disposition of the gland, but 


in all the genera examined by me 
uniform occurrence of the gland is a n( 
worthy feature. On the other hand, am^ 
the Eanids the study of the slides point! 
the occurrence of this gland only in Rhc 
phorus maculatus while Nyctihatrachus i 
Ixalus are devoid of this gland. 

1 am indebted to Dr. A. Subba Eao 
the Glyphoglossus material. I have stud 
the cranial osteology and conus arteriosug 
this form and the results of my invest! 
tions will be published soon. 

It occurs to me that a close study 
the histological details and the relations 
this gland in the Engystomatidse wo 
lead to the splitting of the family into t 
groups, a procedure which is supported 
the investigations of conus arteriosus''^ s 
the brain^ and also their cranial osteolog 
U ndoubtedly Glyphoglossus repres ents 
primitive member of the group for wh 
I possess evidence and Kaloula and Microh 
represent a separate group possibly of 
same rank as Glyphoglossus or slightly hig 
in the scale of differentiation. Gaco.^ 
certainly represents a most highly evoh 
genus. 

I shall now proceed to give a sh 
description of the gland in each of i 
different genera at first and then proceed 
discuss the probable line of its evoluti< 
At the outset it should be remarked tl 
the gland in Glyphoglossus is most sim 
and it assumes the greatest complexity 
Rhacophorus. The other genera Cacop 
Kaloula and Microhyla occupy the int 
mediate stage and of these, the latter geni 
Kaloula and Microhyla are almost identi 
while Cacopus represents a condition wh 
in several respects departs widely fr 
them. 

In Glyphoglossus the gland, situated be] 
the antorbital cartilage, is a loose mass 
adenoid tissue supported by connect 
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tissue matrix. In general outline the mass 
is oval (Fig. 1). In the glandular region the 

antorbital carriage 
is invested by the 
pterygoid and maxil- 
lary bones. The 
gland is richly vas- 
cular. Perhaps the 
most interesting fact 
connected with the 
gland in Glyphoglos- 
sus is that the buccal 
epithelium enters in- 
to the adenoid in 
the form of two 
invaginations so that 
in sections the gland 
seems to possess two 
ducts opening into 
the ora] cavity. But the fact is th6 gland 
possesses no duct of its own, and the gland 
itself may be described as an oval cap 
surmounting, and closely adherent to, the 
two tubular recesses of the oral cavity. 

It is only appropriate that MicroJiyla and 
Kaloula should be treated together. In both 


The glandular patch below 
the antorbital cartilage in 
Glyphoglossns, 

G> — Gland. 

D . — Ducts. 

A. — Antorbital cartilage. 


these genera the anterior border of the gland 
touches the median vertical axis of the eye, 
and therefore is more posteriorly situated in 
regard to che antorbital process (Pigs. 2 and 

3) . The hinder border does not reach however 

the tympanic area 
in both. The duct 
opens below the eye 
into the oral cavity, 
in other words, well 
in front of the angle 
of the mouth. In 
Microhyla histologi- 
cally we can distin- 
guish an outer 
cortical and an inner 
medullary portion, 
and both regions are 
richly vascular, and 
innervated by the 
maxillary branch of 
the fifth cranial 
nerve. The duct part 

is produced by a single extension of the 
ciliated buccal epithelium, which is numer- 
ously surrounded by mucous glands. (Fig. 

4) . The glandular tissue of the ‘mund- 
winkeldrtise ’ does not extend into the region 
of the duct invested by the mucous glands. 
In both Microhyla and Kaloula the glandu- 
lar cells bear cilia. There is, however, a small 
difference in the shape of the gland in the 



Fig. 2- 


The gland in Microhyla, 

C. — Cortex. 

M. — Medulla. 

D. — Duct. 





Fig. 3. 

The gland in Kaloula. 
G. — Gland. 

L. — Dymph sac. 

C. — Cilia. 

Cd. — Cellular detritus. 


two forms. In Microhyla it is longer than 
broad and the reverse is the case in Kaloula. 
In the two forms 
the duct is com- im- 
posed of columnar 
epithelium with 
the nuclei situat- 
ed terminally. 

The duct portion 
receives the secre- 
tion of the 
mucous glands 
poured through 
narrow channels. 

It is curious that 
at the apex of the 
gland two or three 
lymph sacs are 
present, and some 
of them are situated in such close proximity 
as to suggest a physiological relationship 
between the lymph 
sacs and the glands. 
There can be little 
doubt that the secre- 
tion of the gland is 
voided into the mouth 
through the ciliary 
action of the glands. 

In Cacopus (Fig. 5) 
the anterior border 
of the gland begins in 
a line with the anterior 
maigin of the eye but 
its duct opens into the 
buccal cavity behind 
the angle of the jaws. Both as regards 
its anterior and posterior relationships 
Gacopus differs from 
Kaloula and Micro- 
liyla. The gland lies 
freely nearer to the 
pterygoid and above 
the maxilla. The 
gland itself is tra- 
versed by a system 
of lacunae with well 
demarcated internal 
lining and is far more 
vascular than in the 
other two preceding 
genera. Usually the 
lacunae contain cel- 
lular detritus and 
stray blood corpuscles, and it is noticed 
that they open into the lumen of the gland. 
The duct which is a buccal extension is 
surrounded by a large number of buccal 



The duct and gland 
Kaloula. 



The gland in Cacopu^. 
U,— Duct. 
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glands. Neither the glandular cells nor 
those of the buccal epithelium of the duct 
are provided with cilia. In this respect 
Cacoptis resembles Glyphoglossus and BJiaco- 
phoriis. 

In BJiacopJionis the gland situated above 
the maxillary bone has assumed large pro- 
portions (Fig. 6 ). It does not extend 

beyond the eye 
in front while 
posteriorly it 
touches the tym- 
panic area, 
though its duct 
opens well in 
front of the angle 
of the jaws. In 
(r. sections it is 
noticed that the 
gland has a large 
lumen with radi- 
ating branches, 
pjg 0 so that a star- 

The gland in Rhacophorus. ®^aped figure is 

G —Gland noticed in some 

Ma. — Maxilla. sections. 

The vasculariz- 
ation and innervation of the gland are 
identical with those of Engystomatidse. 

A suggestion as to the probable line of 
evolution may be made at this stage. 
Assuming that the gland has a physiological 
significance it is noticed that it occurs in its 
simplest form in Glyphoglossus where it is a 
collection of highly nucleated vascular 
lymphatic tissue, opening into the buccal 
cavity by two ducts. It is distinctly 
antorbital in position, and probably this is 
the original position of the gland. In the 
other genera of the Engystomatidse a back- 
ward movement of the gland has manifestly 
taken place. It has moved far behind in 
Kaloula and Microhyla than in Cacopus, 
only in respect of the anterior margin of 
the gland. The point to which evolutionary 
modification has taken place is not to be 
tested by the relation of the anterior 
border of the gland to the eye but by the 
position of its opening into the buccal 
cavity. Kaloula and Microhyla occupy an 
intermediate position between Glyphoglossus 
on the one hand and Cacopus on the 
other, which represent the two extreme 
points in the evolutionary scale. Further, 
while the gland retains its maxillary 
relation in Kaloula and Microhyla as in the 
case of Glyphoglossus it has shifted its 


position more towards the pterygoid 
Cacopus. 

The presence of ciliated cells in the gl 
of Kaloula and Microhyla should be regai 
as a secondary feature and cannot have 
relation with the origin of the struc 
which is mesenchymatous uniformly 
Engystomatid^e and in other families. 

Two available evidences furnished by 
larva are in support of this view. In 
early tadpole condition, I have studied 
patches of loose mesenchymatous cells a 
darkly staining nuclei surrounded by 
capillaries in the antorbital region of 
pus and Microhyla. In these tadpoles usu 
two glandular patches on each side of 
dorsolateral aspect of the gill- arches, wl 
in the sections appear slightly protrudin, 
front of the eyes, can be made out. Tl 
patches do not establish at this stage bU' 
openings but ‘they appear at about 
time of metamorphosis when bu 
recesses are being formed. When terrest 
habits are completely assumed, the gla 
acquire adult features. I have not b 
able to follow the development of the gla 
in the case of Bhacophorus, but from a st 
of the histological elements and topogra] 
cal relations of the gland in the adult 
conceive that the line of evolution she 
have proceeded as in the following sk^ 
which is not to be supposed to have 
phyletic significance. 



In this connection I may state that 
sections of the head of examples of Ap 
such as Urceolyphlus and Ichthyophis wli 
have been studied do not show the prese 
of such glands. No reference is availabh 
regards the occurrence or otherwise of 
maxillary gland in Urodela, and it is diffic 
to decide whether the glands have { 
appreciable physiological function am( 
the Anura in which their presence is report 

I am appending below a tabular statem 
showing the topographical relations i 
dimensions of the gland in the forms discus 
in this paper : — 
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Examples 


Ijocation 


Extension 


Size in /x 


Glyplioglossus 


Microhyla 


Kaloula 

Caoopus 


Ehacopborus 


As a patch below the antor- 
bital cartQage invested by 
the pterygoid. 

Commences before the eye and ends 
before the anterior limit of the eye. 

230 

Between the pterygoid and 
the maxillary. 

Commences at a level with the 
median vertical axis of the eye and 
extends posteriorly to it. The duct 
opens well in front of the angle of 
the mouth. 

270 

do. 

do. 

500 

Between the pterygoid and 
the maxillary with the 
mandible below. 

Commences at the anterior extremi- 
ty of the eye and opens behind the 
angle of the mouth. 

880 

do. 

Commences at the anterior margin 
of the eye and the duct is seen in 
the region of the annulus tympa- 
nicus, but opens in front of the 
angle of the mouth. 

1060 
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Physical Nature of the Nerve Impulse-^J* 

By Prof. A. V. Hill, o.b.e., f.r.s. 


TN his Friday evening discourse delivered 
at the Royal Institution on 10th February 
1933, Prof. A. V. Hill has discussed the 
nature of the nerve impulse, a subject which 
has engaged the attention of physiologists 
and which has given rise to much specula- 
tion. According to Prof. Hill, the nerve 
impulse is an event, a wave, a propagated 
disturbance, not a substance or a form of 
energy. It is transmitted along a thread of 
protoplasm which in medullated nerve is 
surrounded by protecting or ^insulating’ 
sheath. Its passage can be detected in 
several ways : (a) by its physiological effect 
on the organ to which it runs, (b) by the 
electric change which accompanies its trans- 
mission, (c) by the production of heat, and 
{d) by a consumption of oxygen and libera- 
tion of carbondioxide.” The properties of 
the nerve impulse are discussed giving the 
methods of recording the variations that are 


brought about during the event. Under 
other effects of oxygen, the lecturer de- 
scribes the result of the action of certain 
drugs like veratrine and curare. 

The strength, duration, the manner in 
which excitation by an electric current 
occurs and the nature of the propagated 
disturbance are discussed. The factors which 
determine the excitation time are noted. 
The difference in the behaviour of different 
fibres or of the same fibre under different 
conditions which is due to the alteration in 
the electrical resistance is explained by the 
probable specific solubility in the lipoidal 
substance of the nerve sheath under the 
influence of potassium ions. 

The account of the mito-genetic radiation 
in nerve on which the Russian school is 
working is indeed very interesting, if not 
exciting and if conflrmed will gain very great 
social and industrial importance. 

A. Subba Rao. 


* Nature, April 8, 1933. 
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Letters to the Editor. 


The Multiple Testis of IcMliyophis glutinosus. 

Accessory testicular lobes have been re- 
ported from TJrodela, Gymnophiona and 
Anura and while the origin, nature and 
significance of these bodies have been sub- 
jected to very critical examination in many 
urodeles and some anura, literature does 
not show any reference to the multiple 
nature of the testis in Gymnophiona. !Nuss- 
baum^ who was one of the first to de- 
scribe the segmented nature of the testis 
in several species of urodeles, correlated the 
degree of development of the multiple testis 
with the time of the year and the age of 
the animal. Champy^ thought that the 
segmented condition of the testis was due 
to the elongation of the body of the animals. 
Kingsbury® found the lobed testis more 
common in adults than in young ones of 
Desmognatlius fusca. A new explanation 
of this phenomenon 'was given by Humphrey"^ 
who, following Spengel® thought that the 
regular caudo-cranial development of the 
germ cells and their very slow ripening 
in many urodeles have resulted in this seg- 
mented condition of the testis. It is to be 
remembered that in most of these cases, 
especially those examined by Humphrey^ 
in between the lobes of the testis an abund- 
ance of germ cells is found and no part of 
the tesfcis is entirely free from them. 

In marked contrast with the urodeles is 
the condition found in the Gymnophiona. 
As far back as 1876 SpengeP noticed the 
entire absence of germ cells between the 
segments of the testis. And unlike urodeles 
even in an immature animal the testis 
shows segmentation and I have reasons 
to believe that after a certain age, the 
number of the testis lobes does' not increase 
in the animal. 

Obreshkove® in a recent communication on 
the multiple testis of Diemyctylus viridescens 
gives a different explanation as to the 
origin of the multiple testis in this animal. 
He finds the lobed condition even in 

^ Nussbaum, M. Arch, fur MiJcr. Anat., 68, 
1, 1906. 

2 Champy, C. Archiv. dc ZooJ. Exver. et Gen,. 52, 
13, 1912. 

3 Kingsbury, B. F. Amer. Journ. Anat, 1, 
1901. 

4 Humphrey, R. R. Biol. Bull., 43, 45, 1922. 

® Spengel, J. W. Arh. aus dem Zool. Zootom, 3, 
1, 1876. 

® Obreshkove, V. Journ, Morph., 39, No. 1, 1, 
1924. 


immature animals and in addition to the 
regular and connected system of testis 
segments certain isolated germ cell groups 
are found, sometimes nob in the direct axial 
line of the germ cord, which have led him 
to conclude that the multiple condition 
of the testis in Diemyctylus viridescens has 
arisen from distinct rudiments unconnected 
with one another. Peritoneal cells are in 
this animal capable of giving rise to islands 
of germ cells. This explanation of Obresh- 
kove, though refuted by Humphrey^ in a 
later communication, offers, I believe, an 
approach to the correct understanding of 
the subject of multiple testis in Gymno- 
phiona. Distinct germ cell proliferations 
appear independently along the sex cord 
and these at first are in the nature of solid 
masses of rounded cells traversed in the 
centre by a duct. It can be distinctly seen 
that the germ cells have aggregated to 
form nests, which, when the testis capsules 
are formed as outgrowths from the duct, 
migrate into them. 



In the latest con- 
tribution to the sub- 
ject of the anatomy 
of the testes of 
Gymnophiona, 
Tonutti® reports that 
in Ilypogeophis, the 
anterior testis lobes 
are generally larger 
than the posterior 
ones. He thinks that 
some of these anteri- 
or larger lobes are 
formed by the fusion 
of two originally 
distinct ones. In 
IcMhyopMsj how- 
ever, I cannot make 
out any such fusion 
nor can I trace, with 
definiteness, any re- 
gular transitional 
difference in size between the anterior and 
posterior lobes. The posterior lobes in many 
cases are as large as and sometimes even 
larger than the anterior ones. 

It will be recognised that the indefinite- 
ness in the number of the testis lobes in 


Fig. 1. 

Longitudinal Section of a 
testis lobe of the larva of 
Ichthyophis glutinosHS 
measuring 11 >5 cms. 

D. — Duct. 

G.C.iV.*— Germ cell nests. 


7 Humphrey, R. R. Journ. Morph., 41, No. 2, 
283, 1926. 

3 Tonutti, E. Morph. Jahrb., 68, 151, 1931. 
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different animals and on the two sides of 
the same individual will have to he 
explained adequately. The factor that deter- 
mines or influences the development of the 
individual number of the testis lobes is not 
known, and it seems to me that individual 
and lop-sided variations have no specific 
or physiological significance. 

B. E. Seshachab. 

Department of Zoology, 

Central College, Bangalore, 

June 27, 1933. 


Contribution to the Morphology of 
LimnopJiyton obtusifolium Mzq. 

Plants of the family alismacece have been 
investigated by several workers, each obtain- 
ing somewhat different results from the 
other. Schaffner worked out Alisma 
plantago in 1896 and Sagittaria latifolia in 
1897 and reported an eight-nucleate embryo 
sac. Dhalgren in 1928 worked out 
Alisma planiago and a few other genera 



7 8 9 10 11 

of the fanaily and finds a six-nucleate 
embryo sac. 


A considerable quantity of material of 
LimnopJiyton obtusifolium was collected from 
Bharatpur to obtain a close series of stages 
giving the development of the female game- 
tophyte. The flowers are borne in 4-5 
whorls on a long peduncle. They are of two 
kinds either purely male or hermaphrodite. 
Hermaphrodite floweis occur in larger 
numbers in the lower whorls and are fewer 
in the upper ones. There are six stamens 
and numerous free carpels. 

Female gamelopliyte : There is a hypoder- 
mal archesporial cell (Fig. 1) which functions 
directly as the mother cell without cutting 
off a wall cell. After the first reduction 
division is completed ; it divides into two 
cells of which the upper degenerates early 
(Fig. 2) and the lower divides twice and 
produces a four-nucleate embryo sac (Figs. 3 
and 4). Two nuclei are at the chalazal end 
and two are at the micropylar end. The 
former do not divide further, and the micro- 
pylar nuclei divide but once producing four 
nuclei. The mature embryo sac is thus six- 
nucleate (Fig. 5). There is the usual egg- 
apparatus ; one of the group of the four 
micropylar nuclei functions as the upper 
polar nucleus ; and of the two lower, one is 
the lower polar nucleus and the other 
represents the single antipodal nucleus. 
This is the smallest nucleus of all the nuclei 
in the embryo sac and soon degenerates. 
The difference in the size of this nucleus as 
compared with the others can be seen even 
at the four- nucleate stage. The upper polar 
descends down to meet the lower polar in 
the middle of the embryo sac (Fig. 6). 

Male gametophyte : A single row of hypo- 
dermal cells in each anther lobe, as is 
usually described for other plants, is not 
distinguishable. A group of sporogenous 
cells differentiates in each lobe and the 
outer cells differentiate into a tapetum, 
which gives rise to a true periplasmodium. 
The microspore mother cells undergo two 
successive divisions to form isobilaterally 
arranged tetrads. The microspore nucleus 
(Fig. 7) divides producing a large tube and a 
smaller generative nucleus (Fig. 8). The 
latter again divides (Fig. 9) producing two 
spherical male nuclei (Fig. 10), which later 
become spindle shaped (Fig. 11). The mature 
pollen grain is thus tri- nucleate. 

Embryo : The development of the embryo 
follows the usual course laid down for the 
monocots. The basal cell is very large and 
conspicuous. The endosperm is of the 
Helobiales type. 
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I am indebted to Dr. P. Maheshwari who 
suggested the problem and under whose 
directions the work was carried out. 

Bri] Mohan Johri. 
Department of Botany, 

Agra College, Agra, 

June 1, 1933. 


The Development of the Endosperm in 
As'phodelus tenuifolius Cav. 

In a recent paper written by me in collabo- 
ration with Singh^ there appears a state- 
ment that The endosperm nucleus divides 
first and a free nuclear endosperm is 
formed ”. Further study made by me shows 
that the latter part of the statement needs 
to be modified. 

The primary endosperm nucleus lies at 
the base of the embryo sac just above the 
antipodal cells which begin to disappear 
very soon after fertilisation. When it 
divides a wall is formed separating a small 
chalazal chamber fiom a 



large upper chamber. The 
nucleus in the chalazal 
chamber divides only once 
or twice, while the other 
nucleus in the upper 
chamber undergoes several 
free nuclear divisions. 
The figure shows an em- 
bryo sac in which the 
fertilised egg is still un- 
divided though the en- 
dosperm is separated into 
two chambers of which 
the upper has several free 
nuclei and the lower has 
only four nuclei. This type 
of endosperm develop- 
ment is known as the 
Helobiales type and has 
already been reported in 
another sp. of Asphodelus 
by Stenar who writes : — 
Bei Aspliodelus fistu- 
losus ist die basale Zelle 
klein und kann leicht 
libersehen werden. In 
den wenigen Praparaten 
mit Endospermstadien, 
die mir zur Verfugung 


^ Maheshwari, P., and U. B. Singh. “Develop- 
ment of the Female Gamotophyte of Asphodelus 
tenuifolius.” Jour, Ind. Bot. Soc.. 9, 31, 1930. 

- Stenar, Ilelge. “Znr Embry ologi der Aspho- 
de line-Gruppe. ” SvensJc. Bot Tidshr., 22, 145, 
1928. 
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stehen, enthalt die untere Kammer vier 
Kerne. In dem altesten beobachteten 
Stadium waren diese mehrfach giosser als 
die Kerne im zentralen Endosperm.” 

It is due to the small size of the chalazal 
chamber (as noted by Stenar also) and the 
lack of median sections that it was over- 
looked in my earlier preparations. 

P. Maheshwari. 

Botany Department, 

Agra College, Agra, 

June 12, 1933. 

A Note on the Life History of Hydrilla 
verticillata Pres I. 

This note presents briefly the results of a 
detailed study of the flower and seed develop- 
ment of this plant, with special reference to 
the deviations from the normal course of 
development found in angiosperms. 

Male flower : During the development of 
the microspores the tapetum forms a peri- 
plasm odium. The tetrads are isobilateral. 
The pollen is tri-nucleate at the time of 
shedding, consisting of a vegetative nucleus 
and two lenticular male cells. There is no 
fibrous layer in the anther, which is 


ooftr infetjument 



evidently in adaptation with the aquatic 
habitat of the plant. 

Female flower : The ovules appear as 
protuberances from the inner surface of the 
ovarian cavity and the archesporial cells 
are usually distinguishable at a surprisingly 
early stage. There are 1-3 sporogenous cells 
in each nucellus, but only one goes through 
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the reduction divisions, producing a linear 
or T-shaped tetrad of four megaspores of 
which the lowest functions. Its nucleus 
divides to give rise to the eight nuclei of the 
embryo sac which is of the usual organisa- 
tion. The antipodal cells are ephemeral. 

Paired ovules, borne on a single funiculus, 
were met with occasionally. The two 
nucelli had each an inner integument of 
their own, but a common outer integument. 
This is shown clearly in the figure which is 
drawn from a section passing transversely 
through the nucelli. Both the garnet ophytes 
were developing simultaneously and there is, 
thus, a possibilty of the occurrence of “ false 
polyembryony 

Endosperm and embryo : The endosperm 
formation is of the Helobiales type. The 
lower cell enlaiges considerably and remains 
undivided so that it can be seen even up to 
the formation of the cotyledon. The embryo 
is of the usual monocotyledonous type with 
a large basal cell. The full paper will soon 
be published elsewhere. 

P. Maheshwari. 

Botany Department, 

Agra College, Agra, 

June 12, 1933. 


An Aestivating Gastropod from Mysore. 

Though it is a well-known fact that several 
gastropods protect themselves readily from 
the seasonal droughts, very little of it was 
known in the Indian forms until 1925 when 
Hora'^ reported on the aestivating habit of 
Succinea arhoricola (Eao) from the Western 
Ghats. Later TIora and H. S. Eao~’® have 
extended our knowledge of this phenomenon 
to several other Indian gastropods. 

When in last April, I had been out 
collecting fishes from Bethmangala tank, 
six miles from Kolar Gold Fields, I observed 
a few small gastropods aestivating in the 
crevices of the trunk and branches of 
Pongamia. They were tenaciously sticking 
to the bark of the trees. Most of them 
were young ones. I collected a few of them 
with the bark and sent some to Dr. Hora of 
Calcutta, for identification. The mollusc 
has been identified as Rachisellus punclaius 
(Anton) and so far as I can find from the 
literature available on the subject, its 
aestivating and tree climbing habits have not 

1 flora, S. L. Rec. Ind. Mus., 27 1 1925. 

- Hora, S. Ij. and Eao, H. S. Rec. Ind. Mus.^ 
99 1927. 

3 Hora, S. L, Rec. Ind. Mas., 30; 1928, 


been recorded. A few of them were rev 
to activity in the laboratory by brin 
them in contact with a small quantit; 
water. The epiphragm is thin and mem 
nous and covers the shell completely. 



A piece of wood showing a number of 
aestivating Rachisellus punctatus, (^Natitral r 

becomes soft in contact with water, 
animal moves actively on moist surface 
on recurrence of dry condition it withe 
itself into the shell and secretes an 
epiphragm within about fifteen mir 
When they are detached from the bark 
generally fail to secrete the epiphragn 
finally desiccate in a few hours. Bi 
very few cases, however, a thin epiph 
is secreted inside the shell, which pr( 
the animal from drought. 

B. S. Bhimach 

Department of Zoology, 

Central College, 

Bangalore. 


Aerial Respiration in Pseudapocrypi 
lanceolatus (Bl. & Schn.) 

With reference to Dr. B. K. Das’s ac 
of a ‘ hitherto unknown ' mode of 
respiration in Pseudapocryptes lance 
(Cur. Sci., 1, 389, 1933), the foil 
passage from Day [Journ. Linn. Soc. ( 
XIII, p. 202, 1877J is of special signific 
“ In 1871, at Calcutta, I procured some 
specimens of eels {Ophichthys boro). The j 
this fish are contained in large cavities, < 
either side of the head, those on one side 
divided from those of the other by an irnp' 
septum. On watching its movements, it w 
to distend this receptacle with air taken ir 
mouth, or. if in water, to live equally "v 
passing this fluid through the gill-cavit; 
holding its small gill-opening firmly do 
took in air by its mouth in distinct gasps 
mouth were (sic) closed, it struggled until 
released, as, of course, without its use i 
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not respire. On exposing the gills by cutting 
away the gill-membranes, and then placing it in 
water, it could be seen to slowly move its bran- 
chiae, even when in such a situation that it could 
not obtain atmospheric air direct. It appeared to 
be able to employ for respiration air dissolved in 
water or air inspired directly from the atmos- 
phere.” 

Attention may here be directed to a recent 
paper by Elfriede Schottle entitled Mor- 
phologic und Physiologic der Atmnng bei 
wasser -5 schlamm-und landlebenden Gobii- 
formes ” {Zeitschrift Wissen. Zoologie, 143, 
1, 1932). A detailed account of the bionomics 
of almost all the well-known estuarine 
Gobioid fishes of India is contained in this 
article. Pseudapocrypies lanceolalus is also 
dealt with. 

Sunder Lal Hora. 
Zoological Survey of India, 

Indian Museum, Calcutta, 

June 24, 1933. 


Light Source in Hyperfine Structure Work. 

In experimental investigations on hyperfine 
structure it often becomes necessary to use 
a source which has the effect of showing 
the weak satellites relatively enhanced. For 
instance, in the case of Zn which has the 
following isotopes 64, 66, 68, 67 and 70, the 
order being that of decreasing relative 
abundance, the satellites corresponding to 
isotope 67 whose abundance is of the order 
of 5% (certainly not more than 10%) would 
be relatively faint. With the object of 
enhancing these satellites the source 
described in Current Science^ Vol. I, p. 264, 
was devised. Essentially it consists in passing 
a stream of Zn vapour through a cooled- 
cathode mercury arc of length 30 cm. with a 
tungsten anode, observation being made 
axially. With such a source selective 
absorption has the effect of enhancing the 
weak satellites. Hence the intensities of 
the satellites corresponding to isotope 67 
in the hyperfine structure patterns of the Zn 
I lines 4 ®Po.i. 2 -5 cannot be even in 
approximate agreement with the relative 
abundance of this isotope. The enhancement 
of weak satellites is of great utility when 
the objective is only the measurement of 
wavelength separations. It is hardly neces- 
saiyto say that the second stage of self- 
reversal when a line becomes double should 
not be reached. In the case of the appa- 
ratus under consideration it is easy not to 
reach this stage by so regulating the stream 
of Zn vapour that the main component in 


each case never shows a doubling. It may 
be mentioned that in such an apparatus a 
satellite corresponding to an isotope whose 
relative abundance is small may approach 
or even outstrip in intensity a satellite of an 
isotope present in much larger relative 
abundance.* 

When the reasoning centres round the 
relative intensities of the hyperfine structure 
components, self-absorption must be avoided. 
Especially is this so when, as in the case of 
Cs, resonance lines are under examination. 
One way of minimising self-reversal was 
described by Venkatesachar and Sibaiya in 
Current Science^ Vol. I, p. 303. The method 
consisted in introducing a small quantity of 
caesium chloride into a vertical mercury arc 
with a tungsten anode. When the metal Cs 
was introduced into the arc, the two com- 
ponents of the resonance line were nearly 
equal in intensity, whereas when Os was 
replaced by CsCl the components grew 
sharper and the intensity difference became 
distinctly marked. If nuclear spin is calcu- 
lated fiom intensity considerations self- 
reversal has the effect of increasing the 
calculated spin. Minimising self-reversal 
by the above method, the nuclear spin of 
caesium has been found to be 5/2. 

B. Venkatesachar. 

Physics Laboratory, 

Central College, 

Bangalore. 

Jiily^ 3933. 


Aplanospore-formation 
in y aucJieria uncina^a Kutz. 
During our investigations of the Punjab 
Fresh -water Algae, we came across a sheet of 
Vaucheria uncinata Kutz., in a pond called 
Mastiwal near Bodal in the Hoshiarpur 
District. Usually this species is found 



Fig. 1. 

free floating in ponds and slowly flowing 
fresh-water streams but in this particular 
case a sheet of the alga was found partly 


* Lau and Reichenlieim. N aturiciss, 20, 49, 1932. 
Wood. IPhil. Mag., 8, 205, 1929. 

Metcalfe and Venkatesachar, Proc. Roy. Soc., A, 
105, 520, 1924. 

Venkatesachar, Zs. f. Physilc, 75, 676, 1932. 
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submerged in a drying puddle and partly 
exposed to diy air. Specimens were sepa- 
rately taken from both the parts and exa- 
mined. It was found that filaments from the 



Fig. 2. 



Fig. 3. 




16 ^ 


Fig. S. 


septum-formation takes place in the filaments 
so that they are cut ofi into coenocytes vary- 
ing from 90 to200ju-in length (Figs. 1 and 2). 
These coenocytes later on become aplanospo- 
rangia, each containing from 8 to numerous 
rounded aplanospores with thick walls. The 
aplanospores average about 18/x in diameter 
and have a wall about 3/x thick. In many 
cases side branches which ordinarily bear 
oogonia laterally and an antheridium 
apically become filled with aplanospores 
(Figs. 3-5). One great peculiarity is the 



=3C j . 

* tGO U. ^ 

Fig. 6. 



Fig. 7. 

presence of aplanospores even in oogonium- 
like-structures, (Figs. 6 and 7) and in such 
cases it was seen that no antheridium tei mi- 
nates the bunch of these structures, so here 
we apparently see a case of replacement of 
sexual reproduction by a purely asexual 
mode of reproduction. In this case drought 
and unfavourable physiological conditions 
appear to be the cause of the change. 


submerged parts were laden with oospores and Ghose. 

antheridia, while in the exposed portion Randhawa. 

aplanospore-formation was dominant almost Government College, 
to the exclusion of the normal sexual process Lahore, 

and replacing it in many cases. Extensive July 1, 1933. 
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Geology. 


T ET History tell of mediaeval strife, 

Of Eoman Csesars, Grecian art and life, 
Of Egypt’s Pharaohs, Babylonian kings. 
And all the passing pomp of human things ; 
Thy still more potent sight, new-risen Muse, 
Sees further back, and where Man’s records 

fuse 

Into dark obscurity, thy tongue 
Takes up the tale. To aeons yet unsung 
Translated are our musing minds enthrilled, 
To wait in awed delight and watch God build 
The universe ; back to each mighty stage. 
Written in stone, page by rocky page ; 

Back to the dim and vapoury birth of spheres, 
When chaos ceased, and heavenly charioteers 
Began their fiery circling course to run 
In silence round the blazing parent Sun ; 
Back to the wat’ry growth of boiling seas. 
From which emerged by unperceived degrees 
Majestic continents, beside whose plains 
Mountains slowly piled their folded chains. 
While subtle rain and frost and wintry gales 
Began the endless fretwork of the vales ; 
Back to the dawn of Life, whose quickening 

breath 

Eescued Nature from the silent death 
Of involition, irresponsiveness ; 

When lowly plants and creatures numberless 
Began that ordered chain, whose latest link 
Was forged when Man stood trembling on 

Life’s brink, 

And ope’d his wondering eyes, for weal or 

woe. 

To all the pageant of this earthly show. 
What dazzling binding drapes so perfectly 
The volumes of thy lithic library ! 

’Tis not to wonder that there are who fail 
To turn the page and read the endless tale: 
Of cliffs that nameless oceans once assailed : 


Of beaches o’er which sibilantly wailed 
The tides of seas whose floor is now a chain 
Of snow-capped peaks ; of streams which 

o’er the plain 

Once wound their fertile way toward the 

strand ; 

Of yellow deserts whose unwater’d sand 
Whirled aloft, like some Titanic hone 
Whipp’d its polished mark on rock and stone ; 
Of lava floods that set the sky ablaze ; 

Of stormy floods ; of sunny summer days ; 

Of raining skies which left their weeping 

mark 

On smooth and sandy strands : of glaciers 

stark, 

Glimmering white ’neath bygone moons ; 

of trees 

And fruits and flowers ; of birds upon the 

breeze ; 

Of marshy bogs with tall unwieldy weeds ; 

Of smiling eye-like lakes eyelashed with 

reeds : 

Of shifting coasts begirt with crumbling 

screes ; 

Of sinking continents or shallowing seas. 
Eecords of every force and every strain 
That folded, twisted, rent and tore in twain 
Earth’s meagre envelope that scarce divides 
Her breathing millions from her molten 

tides — 

These are thy deathless themes, which, 

without end, 

From infinite to infinite extend. 

Clio’s sister fair, to thee belong 
A newer minstrelsy, an older song, 

That never ends and never has begun — 

The Earth — our Mother and our grave in one ! 

E. H. P. 
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Cyst Formation in Plant Galls. 

By M. S. Mani, JEntomology Section, 


Zoological Survey 

T_T0W the irritatioa of the developing 
^ ^ gall-maker gives rise to repeated cell- 
division, over-growth and consequent forma- 
tion of galls, is but little understood. At 
one time it was held that the injury caused 
by the puncture in oviposition and in 
feeding gave rise to increased flow of sap 
and consequent increased cell-division and 
gall-formation. Such secondary changes 
alone do not give rise to gall-formation. 
While, in this connection, investigating the 
response of the vegetable tissues to the 
stimulus from the gall-maker, it was observed 
by the author that the morphological 
changes were preceded by complicated phy- 
siological ones. These latter are not passive 
but active changes brought about by the 
enzymatic secretions from the gall- maker. 
Where complete resistance and actual 
prevention of the irritation was not possible, 
adaptative changes occurred in the vegetable 
cells. Thus, in the case of the cynipid gall 
on Quercus sp., it is known that the cynip 
maggot produces a secretion containing two 
important enzymes, invertase and diastase. 
These act on the cells and dissolve them, 
which are then sucked up by the cynip larva. 
The tannin produced by the vegetable 
cells precipitates these two cell-dissolving 
enzymes, thus rendering them inactive. The 
tannin thereby acts as a barrier to the cell- 
dissolving activity of the cynip. It is itself, 
however, hydrolysed to gallic acid by tan- 
nase, another enzyme secreted by the cynip. 
This gallic acid changes to pyrogallol which 
is oxidised to purpurogallin by other oxidis- 
ing enzymes, so that in the end tannin 
disappears totally in the place attacked by 
the cynip. This results in the dissolution 
by invertase and diastase of the vegetable 
cells. Such a series of complicated changes 
are accompanied by increased physiological 
activity of the vegetable tissue as is evidenc- 
ed by the increased protoplasmic streaming 
and increased '"rate of respiration. The 
increased physiological activity brings 
about rapid mitosis and new cells are thereby 
formed, the rate of new cell-formation 
exceeding very much that of cell- destruction 
and hence the part grows. 

Again in certain cases of parasitic fungus 
it is known that just in front of the advanc- 
ing parasitic hyphje the host cells are 


of India, Calcutta. 

rapidly and thickly suberised so as to 
place a kind of barrier in the way of the 
attacking foe. This alone, however, does 
not constitute immunity or even resistance 
to diseases in plants, but an active, resistive, 
though inefficient effort on the part of 
the plant is clearly demonstrated. A 
somewhat similar adaptation in certain 
•entomocecidia also has been observed by the 
author. The enzymes occurring in the secre- 
tion of the Itonid larva are found to give 
rise to ligninisation or suberisation of cell- 
walls. The Itonid larva by secreting 
enzymatic fluids dissolves and absorbs plant 
cells and thus bores a tunnel in the flesh of 
the gall. The cells surrounding this tunnel 
become thick-walled, heavily suberised or 
ligninised as the case may be. Such sube- 
rized or ligninised cells are not dissolved by 
the secretions of the larva. Gradually this 
process spreads to several layers of cells, 
beyond the ones immediately lining the 
cavity of the tunnel, so that in due time 
the Itonid larva is completely enclosed in a 
hard, brittle, fistular structure, which is 
either completely closed or opens to the 
outside on the surface of the gall. The 
Itonid which by this time reaches, in the 
majority of such cases, the pupal stage, 
thus appears as if it were encysted in the 
flesh of the gall. In many cases of parasit- 
ism by worms, as in Tinea solium in the 
flesh of pig, it is generally known that due 
to some kind of irritation of the presence of 
the foreign body the muscular tissue of the 
host secretes a shell or cyst in which the 
worm is completely enclosed. By analogy, 
the hard fistular structure formed round the 
Itonid in the flesh of galls described above 
may also be called cysts. 

The cyst, being made up of dead and 
thickened cells, appears to act as a kind of 
mechanical, perhaps also physiological, 
barrier to the irritant activity of the Itonid, 
so that after suberisation or ligninisation 
(cyst formation), active cell proliferation 
(the abnormally rapid cell formation by 
mitosis) is nearly brought to a standstill 
and the gall practically ceases to grow. 
Cyst formation begins at different periods 
in different galls. When it is complete 
before the Itonid pupates, the growth of the 
gall is arrested and the gall is relatively 
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small. This however does not appear to be 
the case always and then the size of the 
gall is not in any way affected by the 
presence of cysts. 

Cysts are not formed in every gall. In 
fact, galls may be divided into two distinct 
classes as cystiferous or cyst-bearing and 
acystiferous or non- cyst-bearing. Examples 
of the former class are the shoot galls of 
Cephalandra indica Nees, Pongamia glabra 
Vent., Melothria heterophylla Cogn. and 
leaf galls of Odina wodier Eoxb. (all by 
undescribed Cecidomyidai) and also the leaf 
galls of Mangifera indica Lin. by Oligotro^ 
phus mangiferw Felt. Examples of the latter 
class are shoot galls of Momordica clmrantia 
Lin. by Lasioptera falcata Felt, and the 
fruit gall of Pongamia glabra Vent, by 


Asphondylia pongamice Felt. The cysts of 
the shoot gall of Melothria and Cephalanda 
are longitudinal, sinuous, cylindrical tubes, 
made up of suberised cells. The cyst in the 
shoot gall of Pongamia is a short, stout, 
hard tube of ligninised cells. That of the 
leaf gall of Odina is a hard L-shaped, 
cylindrical structure opening on the surface 
of the gall and made up of ligninised cells. 

Though this extremely interesting struc- 
ture appears to have been observed by 
various previous workers, its true nature 
is not yet understood. The correlation, 
between this curious structure and the 
growth, shape, size, etc., of the galls bearing 
them is under detailed investigation and the 
author hopes to report more about this on 
some future occasion. 


Notes on Some Hydro-Electric Schemes in India. 

By Dr. Earn Prasad. 


I N these notes an attempt is made to point 
out some of the important features of 
Hydro-Electric development in India giving 
some details of a few of the systems. The 
development of power in the Mysore State 
is dealt with first,, to show what can be 
accomplished in public service utilities 
through Government agency. Next, the two 
major Hydro-Electric schemes are described 
which were recently put into service, one in 
Northern India and the other in Southern 
India by the respective local Governments 
and are intended to help forward the indus- 
trial and incidentally agricultural develop- 
ment of the piovinces by providing a plenti- 
ful supply of moderately cheap power over 
a wide area. 

The localities where Hydro-Electric Power 
is generated in India may be divided into 
four sections* 

(1) The Northern and Sub-Himalayan 
section including the Ganges canal 
network. 

(2) The West Coast section near the 
Ghats. 

(3) The Southern part of Dcccan 
Plateau. 

(4) The Southern section from the 
Nilgiri Hills downwards. 

Under section (1) may be included: 

(a) The Uhl Eiver Hydro-Electric Project 
of the Punjab Government near the Hima- 
layan foothills which will serve the Punjab. 
This scheme was started in 1926 and the 1st 


stage of 48,000 E.H.P. was put into service 
in March 1933. 

(5) The Ganges Canal and Eamaganga 
Scheme of the Government of the United Pro- 
vinces of Agra and Oudh which utilize the 
canal falls of the famous Ganges river 
canal systems. This scheme of 3,500 E.H.P. 
was put into service in 1931 and is intended 
to serve the western and middle section of 
U. P. 

Under section (2) we may include the 
Hydro-Electric Power systems organized by 
Messrs. Tata & Sons of Bombay. This 
big network obtains its power from three 
generating stations which derive their water 
from artificial lakes constructed on the 
.Western Ghats and supply the power 
requirements of Bombay, Poona and the 
surrounding territory including the G.I.P. 
and B.B. & C.I. Eailways, through numer- 
ous sub-stations and transmission lines. 
The initial stages of the scheme were put 
into service before 1914 and the system has 
been gradually extended to its present 
capacity of about 250,000 E.H.P. 

Under section (3) comes the Cauvery Power 
Scheme in the Mysore State which is the 
oldest Hydro-Electric system in India and 
derives its power from the waterfalls of the 
Cauvery near Sivasamudram where the 
Mysore plateau descends to the plains. 
This scheme was started in 1902 with a 
capacity of 5,000 E.H.P. mainly to supply 
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power to the Kolar gold mines and has been projects that may be undertaken in Madras 
gradually extended to meet the increasing later on. 

demand of the mines and other growing Besides these major Hydros^BJectric 
industries in the State and has a capacity of schemes there are various small systems scat- 

46,000 E.H.P. at present. tered in the Bombay Presidency, Tea Estates 

Under Section (4) comes the Pykara in south-west Madras, and on the Himalayan 
Hydro-Electric Project of the Madras Gov- borders of Assam and Bengal. There are 
ernment on the slopes of the beautiful inany undeveloped areas with possibilities 
ISTilgiri Hills. The scheme was begun in 1926 of major schemes which in years to come 
and the first stage of 22,000 E.H.P. was will provide large blocks of power for the 
put into service in April 1933. This is industrial and rural requirements of India, 
intended to serve the industrial and agri- The following statement gives some useful 
cultural districts of . southern Madras data regarding the major schemes now in 
Presidency and to link up with other service : — 
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No. 

Name of the 
Scheme 

Province 

1 ^ 

-1 J 

0 ) <u o 

CO 

QJ 

1 ^ 

Station 

Capacity 

^ 3 

>> cr 

i ■« 

3 >- 

H 

Main 

Transmission 

Voltage 

Other Details 

1 

Cauvery Power 
Scheme (C.P.S.) 

Mysore 

State 

2,000 ft. 

410 ft. 

46,000 

E H.P. 

1 200 cusecs 

76.000 & 

37.000 volts 

Fiancis Reaction 
Turbines 

2 

Tata Power Co. 
Group 

Bombay 

Presidency 

About 
2,500 ft. 

About 
1,000 ft. 

About 

250,000 

E H.P. 

3 stations 
each about 
600 to 800 

110,000 volts Impulse Wheels 







cusecs 



3 

Ganges Canal & 
Ramaganga 
Schemes 

United Pro- 
vinces 

About 

500 ft. 

6 to 12 ft. 

3,500 

E.H.P. 

(1 stage) 

4.000 to 

8.000 cusecs 

37,000 volts 

Francis Reaction 
Turbines (Verti- 
cal) 

4 

Uhl River or 
Mandi Hydro- 
Electric Project 

The Punjab 

6,000 ft. 

1,800 ft. 

48,000 

E.H.P. 

(I stage) 

150 cusecs 

132,000 & 
66,000 volts 

Impulse Wheels 

5 

Pykara Hydro- 
Electiic Scheme 

Madras Pre- 
sidency 

7,000 ft. 

3,080 ft. 

22,000 

E H.P. 

(I stage) 

60 cusec'^ 

66,000 volts 
at present 
(later on 
110,000 volts) 

Impulse Wheels 


The Oauvery Power Scheme. have been gradually replaced by the latest 

The Cauvery Power Scheme (C.P.S.) was type of Eeaction Turbines (Francis) equip- 
started by the Government of Mysore in ped with suitable oil pressure governors. As 
1902 primarily to supply power to the gold the Cauvery river is laden with fine silt and 
mines at Kolar, at a distance of about 90 sand several experiments had to be carried 
miles, with a generating capacity of about out in co-operation with the turbine manu- 

5.000 E.H.P. and power was transmitted at facturers to minimise the wear and tear of 

35.000 volts. During the last 30 years, as the runners and wickets and suitable designs 
the demand for Kolar increased and new were arrived at and adopted. The question 
demands came up in Bangalore and Mysore, of “ Erosion ” of the turbine runners due to 
the capacity of the Generating station, the liberation of nascent oxygen from the 
Transmission lines, and .the sub-stations water under partial vacuum has also been 
was gradually increased, so that to-day the successfully tackled by electric welding, 
capacity of Sivasamudram Station is and a modified design has also been adopted 

46.000 E.H.P. and the voltage of power using chrome nickel steel for the manufacture 

transmission is 76,000 volts. of the runners. Similarly based upon local 

Being a medium head development (410 ft.) experience the design of the transformers and 
the original turbines of the Impulse type switch-gear have been modified to suit the 



July 1933] 


CURRENT SCIENCE 


21 


requirements. Even this year, in order to 
increase the overall efficiency of the power 
station %ind also to increase the overload and 
stand-by capacity a new turbine and gene- 
rator (8,000 E.H P.) are being installed and 
will replace three impulse wheel machines of 
a total 6,000 H.P capacity. The latest design 
of fabricated steel frame is being used for the 
generator and some improvements in the 


of sudden peak loads (hoist load of mines) 
of nearly 3,000 H.P. without any appreciable- 
change in the frequency or voltage at the 
receiving end. 

From the Sivasamudram Power Station 
there are six main transmission lines of which 
two are for Kolar at 76,000 volts, and two 
carry the power at 76,000 volts to Kankan-* 
halli, about half-way between Sivasamudram 



turbine design has also been effected. When 
this is completed the effective capacity will 
be given by : — 

3 Generators of 8,000 E.H.P. each coupled 
to 9,000 B.H.P. reaction turbines and 7 
generators of 4,000 E.H.P. each coupled to 
5,600 B.H.P. reaction turbines. Power is 
generated at 2,200 volt, 3 phase 25 cycles 
and is stepped up to 76,000 volts by means 
of 5 Banks of Transformer of which 3 are 
of 10,000 KVA each, and 2 of 5,250 KVA 
each at 85% power factor. 

Efficient and close regulation of the 
turbines by suitable governors and the vol- 
tage regulation of the generators by automa- 
tic voltage regulators enable easy handling 


and Bangalore, where three Banks of Auto- 
Transformers step down the voltage to 

37.000 volts for transmission to Bangalore 
over duplicate lines. Another two lines 
designed for 76,000 volts (now working at 

35.000 volts) carry the power to Mysore 
where there is provision to link up the 
system with another power station that may 
be built at the Oauvery Eeservoir about 10 
miles from Mysore (Krishnaraja Sagara). 

There are also two temporary lines at 

37.000 volts now supplying power to Metur 
wWe the Madras Government are r con- 
structing a huge dam lower down across the 
Oauvery Eiver for purposes of irrigation. 

The following table may be interesting: — 
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Sub-Station 

Distance 

from 

Gen. Stn. 

Normal load 
as measured at 
Gen. Stn. 

Type of Load 

Kolar 

95 miles 

25,000 E.H.P. 

Mining load including deep mine hoists, water 
pumps, air compressors, crushing and mechanical 
load and general lighting all over. 

Bangalore 

65 miles 

13,000 E.H.P. 

Textile mills, oil and flour mills, saw mills, minor 
industries, irrigation pumps, city water supply, 
and general lighting all over. 

Mysore 

35 miles 

4,000 E.H.P. 

Textile mills, rice mills, oil mills, saw mills, city 
water supply, minor industries, irrigation pumps 
and general lighting all over. 

Metur 

(Temporary) 

63 miles 

2,400 E.H.P. 

Concrete mixers, hoists, mortar mills, stone crushers, 
water pumps, water supply and general lighting 
all over. 


There is a future demand for power in the 
western and north-western sections of the 
Mysore State where there are big tropical 
forests and moderately high mountains 
where coffee and tea plantations are coming 
up. Possibilities for the manufacture of 
pulp and paper out of bamboo or other 
suitable trees are very favourable and will 
require large blocks of power. If conditions 
permit the power lines may be extended to 
this area and also supply power to the 
Mysore Iron Works for driving their motors 
and if possible for smelting purposes. Later 
on if power demands justify it, another 
generating station of about 30,000 or 40,000 
E.H.P. may be constructed at the north- 
'western corner of the State by harnessing 
the Sharavati Eiver near Jog Falls (910 ft.), 
one of the highest falls in the world. 

By means of medium voltage (4,600 volts) 
and low voltage (2,300 volts) networks, 
nearly the whole of the southern and eastern 
part of the Mysore State has been electrified 
and power is being used for irrigation pumps 
and general lighting in nearly 25 small towns 
and 50 villages. ’ The final supply to the 
consumers is at 220 volts by step-down 
transformers. 

Before long this number will be increased 
many times and electricity will serve even 
the humblest villages in this area. This is 
very desirable as Mysore has no coalfields, 
oil-wells, or even a Seaport to import fuel at 
low rates. 

Continuity of service to the consumers is 
a very important feature which is main- 
tained by means of double or quadruple cir- 
cuit power lines, suitable sectionalizing 
stations, and automatic switching and 


protective equipment of the most up-to-date 
design. At the important sub-stations which 
derive power over long distance transmission 
lines such as Kolar and Bangalore suitable 
synchronous motors (condensers) have been 
installed for improving the power factor of 
the load and incidentally limiting the volt- 
age fluctuations within reasonable limits. 
Distribution of energy is done through 2,300 
volt, 3 phase 25 cycle power lines in towns 
and cities and through 4,600 volt, 3 phase 
25 cycle power lines in rural areas. 

The 0. P. S. being a Government concern, 
power is supplied directly to the ultimate 
consumer so that the cost of retail power 
supply is kept low and in case of need, all 
the resources of the Electric Department are 
available for keeping up the service or 
effecting repairs, etc. The localities served 
by the Cauvery power are inhabited by com- 
munities in various stages of civilization and 
culture and it is remarkable how the so- 
called illiterate and apparently backward 
agriculturists and farmers have taken to 
electricity to replace manual and bullock 
power. The ancient and crude appliances 
are being replaced by up-to-date equipment 
and the earning capacity of the farmers has 
been appreciably increased. Small land- 
holders purchase electrically- driven pumps 
from the Government on easy hire purchase 
system and earn decent profits from their 
5 or 10 acres of land on which are grown 
potatoes, onions, ordinary vegetables, 
flowers and sometimes fruits and sugarcane. 
Even domestic cooking by electricity is 
becoming popular in some towns, the cost of 
energy being J anna per unit for this 
purpose whereas it is 1 anna for general 
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rural power supply for 10 H.P. or less. At 
present the entire staff of the Cauvery Power 
scheme is manned by Indian engineers and 
workers who have had suitable technical 
training in India and abroad. The latest 
developments in the design of machinery 
and equipment are carefully studied by the 
technical staff and every opportunity is 
availed of to bring the power station and 
transmission line maintenance and opera- 
tion up-to-date. Eecently a 37,000 volts 
system was successfully linked with the 
major 76,000 volts network by means of 
star-connected auto-transformers equipped 
with delta-connected tertiary windings that 
eliminate the higher harmonics. Differen- 
tial current relay protection for generators 
and transformers, balance current and 
reverse power relay protection for the trans- 
mission lines, cut off faulty apparatus or 
power lines from the other good sections, 
and help easy location of faults, quick 
repairs and effective service. The insulators 
for the transmission lines are installed after 
rigorous tests and the design of the lines 
aims at a high factor of safety at reasonable 
costs. Suitable bird guards, locally made, 
have effectively eliminated the troubles from 
birds on the power lines. 

During recent years investigations were 
carried out to utilize the tall varieties of 
trees grown in the Mysore forests, for trans- 
mission line supports, and a special species 
(Balega) which is white-ant proof has been 
found satisfactory after tests. These poles 
are now being used after they are creosoted 
with creosote oil manufactured by the 
Mysore Iron Works. 

The manufacture of porcelain insulators 
required by the Electric Department, has 
been undertaken by Government and the 
requirements are being supplied. In this 
connection the co-operation and help of the 
Indian Institute of Science with regard to 
the electrical and mechanical tests has been 
very valuable. Attempts are being made to 
fire the insulators in electric kilns. 

For the distribution system, step-down 
transformers are being made by the depart- 
ment in their own laboratories successfully. 

The O.P.S. has been progressive since its 
inception and has pioneered in many 
respects. There is field for expansion in the 
matter of electro-chemical industries and 
electrification of railroads. 

The Uhl Eiver or Mandi Hydro- 
Electric Scheme. 

This power scheme put into service in 


March 1933 is located at Jogindernagar and 
derives its water power from the snowbound 
Uhl Eiver, a tributary of the Beas in the 
Punjab, where, diverted for power, the 
Uhl Eiver runs at an elevation of about 

6.000 ft., and a tunnel about 2-| miles long 
had to be driven through the hill to take 
out the water to the outer slope where a 
head of 1,800 ft. could be obtained. Further 
drops of 1,200 ffc. and 750 ft. are available 
lower down and will be utilized later when 
required. 

The project has been designed for 

48.000 E.H.P. in the first stage of develop- 
ment based on the natural flow of the river, 
about 150 cusecs, not reinforced by storage. 
The ultimate capacity is expected to be 
about 96,000 E.H.P. when a reservoir for the 
storage of 2,000 million c.ft. of water is 
constructed. If the power stations at the 
two lower slopes are constructed their capa- 
cities will be 64,000 E.H.P. and 40,000 
E.H.P. respectively. The combined ulti- 
mate output of the 3 power stations would 
then be 200,000 E.H.P. Compared with 
the three Tata Schemes near Bombay 
with an aggregate installed capacity of 

250.000 E.H.P., which form the largest 
group of Hydro-Electric undertakings in 
India, the Uhl river scheme stands second 
in order of power output with an installed 
capacity in its first stage of 64,000 E.H.P. 
When developed to its final stage it will 
rank as one of the major schemes in the 
world. 

In the power station are now installed 4 
generators each of 16,000 E.H.P., 11,000 
volts, 3 phase 50 cycles 428 E.P.M. driven by 
single jet pelton wheel turbines. The step-up 
transformer equipment comprises two banks 
of transformers each of 24,000 Kw. 11,000/ 

132.000 volts and of the outdoor type. 
This is the first scheme in India to transmit 
energy at 132,000 volts, the highest hitherto 
attempted being that of the Tatas ^ at 

110.000 volts. Double circuit transmission 
lines at 132,000 volts are laid out from 
Jogindernager to Lahore — a distance of 173 
miles — and branch lines are also laid out 
operating at 66,000 volts from Amritsar to 
Ludhiana (88 miles), Lahore to Ly allpur 
(89 miles) and to Ferozpur (50 miles). 

In about 15 towns a complete system of 
local distribution is provided by which 
retail supply is given direct to the consu- 
mers similar to O.P.S. in Mysore. But in 
those localities where there are already 
licencees, power will be supplied in bulk to 
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the licencees, for distribution as in Lahore, 
Amritsar and Jullundher. A bulk supply to 
Kapurthala and other neighbouring States 
will probably be taken very soon. 


The Pykara Hydro-Electric Scheme, 
Madras. 

The present scheme makes use of the 
waters of the Pykara Eiver which drains 


r 
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The primary object of this scheme is 
stated to be to give effect to the desire 
that Government should help forward the 
industrial development of the province by 
providing a plentiful supply of cheap power 
over a wide area. The Punjab possesses no 
coal of commercial value and the cost of 
imported coal is about Es. 25 per ton, more 
than half of which covers freight charges. 

When the branch lines are extended to 
rural areas as in Mysore, it is hoped that 
power will be taken up by agriculturists for 
pumping water in non-irrigated tracts and 
also for the relief of water-logged areas and 
for farming operations. Supply is being 
offered for industrial purposes on a tariff 
which by its terms will continuously favour 
the consumer who uses electricity in in- 
creasing quantity. 


the Nilgiri plateau at an altitude of about 
7,000 ft. about 15 miles from Ootacamund. 
At the northern edge of the plateau the 
river drops to nearly half its altitude, 
within a short distance ‘ making up a total 
maximum head of about 4,000 ft. available 
for power. But at present only a head of 
about 3,080 ft. is utilized for power purposes. 
The catchment area of the river is about 
38 sq. miles receiving an average rainfall 
of 80 to 100 inches. The amount of water 
flowing in the river in different parts of the 
year is variable, ranging from 20,000 cusecs 
in July to 15 cusecs in May. Hence the 
necessity of a storage reservoir to supply 
the average quantity of water required for 
power. If the full extent of the reservoir 
capacity be developed (3,000 million ft.), 
about 90,000 PI.P. can be developed at the 
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Pykara station, and 30,000 H.P. from the 
tail water at a site a few miles below the 
main power house. 

The first stage put into service in April 
1933 utilizes a head of 3,080 ft. to develop 
a maximum of 22,000 E.H.P. using about 
60 cusecs. The storage reservoir now con- 
structed impounds about 84 million c.ft. 
It may be noted that the Pykara scheme 


The generating plant consists of three 
units each consisting of 10,900 B.H.P. 
impulse turbines driving an alternator 7,810 
KVA. at 11,000 volts, 50 cycles, 600 E.P.M. 
Provision has been made for the installation 
of 4 bigger units each of 17,000 H.P. For 
stepping up the voltage to 66,000 volts, at 
present there are 2 banks of transformers 
each 7,810 KVA. 11,000 volts' 66,000 volts' 



Se/eV « W 
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is the highest head plant in the British 1 
Empire including Korth and South America 
and believed to be one of the 5 highest head 
plants operating anywhere in the world. 
The total length of the pipe line from the 
forebay to the generating station is about 
10,000 ft. made up of sections of 27", 24" 
and 21" pipes. 


110,000 volts. In the later stages when 
the power demand increases the voltage of 
transmission may be increased to 110,000 
volts. 

For the present the main centre of load 
is expected to be Coimbatore, about 50 miles 
from the power house and the transmission 
in voltage at present is 66,000 volts. All 
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the transformers, switch-gear and lightning 
arresters are of the outdoor type. The 
receiving station at Coimbatore is also of 
the outdoor type and contains 4 banks of 
transformers each of 3,000 KVA. 66,000 
volts' 22,000 volts' 11,000 volts. A double 
circuit 68,000 volts transmission line leads to 
Tiruppur and Erode, which at present are 
operating at 22,000 volts. In addition to this 
there are sub- stations at Erode, Tiruppur, 


Pollachi, Palghat and Tyerpad; the las 
one for tea factories in the Annamalais 
Erode is connected to Salem and Metur anc 
Pykara to Ooty directly. 

There are possibilities of power bein^ 
taken to Cochin, Travancore, Madras anc 
Trichinopoly. When Metur Power Statioi 
is linked with Pykara, a 110,000 volt lim 
will supply power to Madras City also. 


Diffusion of Diseases. 


T he League of [Nations Eegional Health 
Conference which met at Cape Town 
in November last year discussed the exten- 
sion of yellow fever beyond barriers hereto- 
fore effective, but rendered possible by the 
improved methods of travel by railway 
trains, aeroplanes and motor cars. Major- 
General J. D. Graham’s report points out 
the danger of the extension of this disease 
from West Africa to East Africa and from 
there to the Asiatic countries, and empha- 
sizes the need of adopting suitable measures 
to combat the possibilities of the introduc- 
tion of this new scourge into India. 

Almost every mechanical invention seems 
to contain the germs which endanger human 
life and we realize the risks only after the 
invention has been harnessed for the service 
of mankind. The steam engine which intro- 
duced the industrial revolution, possessed 
enormous potentialities for opening up the 
countries for economic and cultural develop- 
ment and few could suspect at the moment 
that railway service would become the 
means for the spread of diseases. Wherever 
man moves, he carries with him obviously, 
in spite of the greatest precautions, the 
vectors of disease and especially where 
services are introduced for carrying large 
masses of population occupying different 
hygienic levels, the danger of a rapid spread 
of infection, is real and acute. If railway 
trains are intended to promote wider human 
intercourse, to develop trade and commerce, 
to carry knowledge and civilization to 
remote parts of the country, they have been 
the effective means of equalizing the inci- 
dence of diseases also. In spite of the utmost 
precaut ionary measures, diseases escape the 
vigilance of custom house offices without 
paying the duties. Nature seems to mock at 


us in our efforts to secure only the good anc 
eschew the bad and if the facilities of rapic 
transport confer a boon on us, we have to b< 
prepared to accept the evils brought in iti 
train. Medical research and the quarantine 
regulations may mitigate their severity bu 
cannot avoid them. 

Probably in the case of yellow fever we 
have in our power the means of effectiveb 
combating its extension. We know thl 
breeding habits of the different species o 
• mosquitoes and the researches of the Eosj 
Institute have placed at our disposal the 
remedial measures for controlling or destroy 
ing the entire mosquito population. Malarie 
is now well under control and Medica 
Science should be engaged not only ii 
restricting the spread of yellow fever bu1 
in totally wiping it out, for so long ai 
it is permitted to exist even in remot( 
and isolated tracts, its extension to wide] 
areas is almost a certainty. Civil aviatioi 
which links up the large towns where 
sanitary arrangements are satisfactory, ii 
not the real source of danger, but flights 
undertaken to establish records and those ir 
the nature of sensational stunts constitute i 
real menace, especially when there is i 
forcible landing in inhospitable and disease- 
ridden country. In India, the introductioi 
and rapid extension of bus traffic, which hai 
undoubtedly opened up the country side 
has become the means of disseminating 
diseases. The problems of cultural develop 
ment and the promotion of commerce anc 
trade are closely associated with those of th( 
preservation of health and physical effici- 
ency of man and Science cannot afford tc 
relax its vigilance or view with detachec 
interest the rapid extension of traffic in th( 
country. 
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Proteins and Proteoclastic Enzymes. 


^HAT the properties of a protein are not a 
simple summation of those of its constituent 
amino acids is the theme of a course of three 
lectures on “ The Chemistry of Proteins ” delivered 
by Prof. Max Borgmann of Dresden, at University 
College Hospital, Medical School, London, in 
January last {Nature, IZl, 662, 698, 1933). The 
behaviour of the amino acids in proteins are 
influenced by the peptide linkages, and vice versa. 
Prof. Bergmann arrives at these conclusions from 
a study of the reactions of a few amino acids, 
whose zwitterionic character has been so modifled 
as to simulate their condition in the peptide 
molecule. Thus, on acetylating an optically 
active amino acid, it easily suffers racemisation 
under the catalytic influence of acetic anhydride. 
As an intermediate enolisation R*CH(NIJ.OC. 
CHU*COOH-^R.C (NH-OC-CHa) : C (OH)o alone 
can explain the racemisation, this is possible only 
by the peptide linkage of the acetylated compound 
influencing the a-hydrogen. The corresponding 
chloroacetylated compound retains its optical 
activity under similar treatment. As other exam- 
ples of the mutual influence of the peptide linkage 
and amino acid may be cited, mter alia (i) the 
in vitro experiments to show the conversion of an 
amino- to a keto- acid through deliydrogenation 
and vice versa, and ^ii) tlie reactivity of arginine 
on acetylation and simultaneous dehydration ; the 
triacetyl anhydroarginine thus obtained easily^ 
yields with sarcosine, for example, creatine and a 
derivative of ornithine, while in presence of cold 
water, the compound readily hydrolyses to acetyl 
derivatives of ornithine and urea. 


To a better understanding of the mutual influ- 
ence referred to above, a number of peptides have 
been prepared with the use of the acid chloride of 
benzyl carbonic acid, obtained by treating benzyl 
alcohol with phosgene. The modus operandi is as 
follows: acid chloride of benzyl alcohol-]- amino 
acid— ^benzyl carbonato amino acid (A); A— ^ 
corresponding acid chloride or azide (B) ; B4 
another amino acid— ^benzyl carbonato pej^tide 


hydrogenated 


Palladium Black 


— > toluene, carbon dioxide 


and the peptide, the final step of the process avoid- 


ing all risks of peptide scission. This method has 
not only made possible the preparation of even 
those peptides whose synthesis has been a faihire 
hitherto, but all the peptides are obtained in 
their optically active condition, which is a very 
distinct feature of the method. The peptides thus 


prepared have been subjected to the action of 
enzymes, which, because of their specific nature, 
have been employed to decide the mode of link- 
ages therein. The synthetic peptides under the 
several influence of dipeptidase, amino-polypepti- 
dase, and trypsin, behave in the anticipated 
mariner. Not all the dipeptides are attacked by 
dipeptidases, nor are they, in all events, the speci- 
fic substrates for the latter enzymes. As illustra- 
tions of these findings may be mentioned, notably 
the resistance of asparagyl-tyrosine to all intestinal 
proteolytic enzymes but the ready hydrolysis by 
peptidase of the closely allied compound glutamyl- 
tyrosine ; the hydro Vysis of tyrosyl-tyrosine not 
only by dipeptidase but also by carboxy-polypep- 
tidase and the inactivity of dipeptidase towards 
glycyl- and alanyl prolines and their hydro- 
lysis by amino-polypeptidase. They show at once 
the extent to which the amino acid residue 
influences the peptide linkage to enzyme attack 
and the need to revise enzyme nomenclature. 
Again, an unsaturated peptide like glycylde- 
hydrophenylalanine is uiiattacked by dipeptidase 
despite the presence of a normal peptide linkage 
in the compound. The corresponding dehydro- 
dipeptidase, however, has been shown to exist in 
the kidney : through the action of this enzyme a 
possible mechanism of a part of protein metabo- 
lism has been suggested. 

The question no'^v arises whether linkages other 
than the normal peptide ones occur in the protein 
molecule. Though proteolysis generally results in 
a release of equivalent amino and carboxyl groups 
pointing to the existence of normal peptide link- 
ages, illustrations of other types of linkages are not 
wanting On comparing the successive actions of 
trypsin and intestinal peptidase on gelatin with 
the enzymic hydrolysis of proline peptides, it 
results that a large portion of proline in gelatin 
is combined through its imino group. Difficulties 
inherent to heterogeneous systems as prevailing in 
the enzymic hydrolysis of natural proteins, have 
largely impeded the proper understanding of the 
mode of action of proteinases. An ingenious 
method, no doubt, has been developed to establish 
that the course of enzymaic digestion of gelatin 
spread in a thin film of uniform thickness, follows 
tlie Schiitz’s rule. But methods of far wider 
application have yet to be evolved for a fuller 
and a more perfect understanding of the struc- 
ture of proteins and the action of proteoclastic 
enzymes. M. Srinivasan. 


The Indian Mathematical Society. 

mHE Indian Mathematical Society has completed It will be the official organ of the Society for all 
^ the first twenty-five years of its existence and announcements and will attempt to keep its 
the Silver Jubilee Conference was held in Bombay readers in touch with the mathematical world of 
in December last. India and abroad. It will devote itself to raise 

In order to enlarge its activities and serve the the standard of mathematical instruction in tlie 
needs of students and teachers of mathematics, it country and provide a medium for exchange of 
has been decided to issue two quarterlies in place of ideas. 

the‘‘ Journal of the Indian Mathematical Society” The first number of the new “ M.athematics 
published hitherto. In 1933, the Journal will Student ” contains an article on “ Some Glimpses 
appear as the Jubilee Memorial Volume contain- of Ancient Hindu Mathematics” by A. A. Krishna- 
ing an account of the Eighth Conference held at swamy Ayyangar and another on “ On Conics 
Bombay and the Jubilee Celebration. The second having a common Self -Con jugate Triangle ” by 
quarterly is issued under the name of the “Mathe- K. Satyanarayana. There arp notes and discus- 
matics Student ” and we have received Vol. I, No. 1 sions as also questions and solutions that formed 
of the new Journal. In a foreword, it is stated a regular feature of the Journal. We wish the 
that this will seek to stimulate interest, encourage Society a long and prosperous career of increasing 
wide reading and a critical appreciation of results, usefulness. 
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The Calcutta School of Tropical Medicine. 


^pHE annual report (1932) of the above institu- 
tion and the Carmichael Hospital for Tropical 
Diseases which has just been issued is a highly 
\aluable document representing the progress of 
a large section of medical research in India. The 
report of the Director (Lt.-Col. H. W. Acton) 
reviews, in broad outline, the expansions in the 
different departments, new researches undertaken 
and the more important results obtained. Among 
the expansions, mention should be made of the 
opening of the All-India Institute of Hygiene and 
Public Health under the direction of Lt.-Col. 
A. D. Stewart. It is also refreshing to note that 
although the year was one of all-round financial 
distress, the different researches were not cramp- 
ed for want of funds. In addition to the India 
Government and the Government of Bengal, the 
Indian Research Fund Association, the Indian 
Tea Association, the Indian Jute Mills Association, 
the Calcutta Corporation and other institutions, 
as also a few private individuals, contributed 
generously and helped the School to tide over a 
difficult period. 

The report of the Director is followed by more 
detailed contributions from the heads of the 
departments. The Superintendent of the Carmi- 
chael Hospital records some peculiar clinical cases 
that came to his notice. The Professor of 
Tropical Medicine (Dr. S. P. Bh attach arjee) and 
his staff paid special attention to problems 
relating to tropical splenomegaly and cirrhosis of 
the liver in infants. The department of Bacte- 
riology and Pathology under Lt.-Col. H. W. Acton 
devoted considerable attention to the origin and 
nature of phagedenic ulcers (Naga Sore), 
diagnosis and treatment of human carriers of 
dysentery, correlation of bacteriological examina- 
tion of stools with their clinical significance. 
Vitamin B content of food in relation to the 
incidence of epidemic dropsy and a number of 
skin diseases. A cheap and efficient nutrient 
medium using the papain digest of the green 
mung dal {Phaseolus mungo) in place of peptone 
water and meat broth has been developed. The 
work of the department of Protozoology under 
Lt.-Col. R. Knowles included routine work 
relating to the examination of pathological 
products as also to the extension of the work on 
(a) transmission of the malaria in different areas, 
and (6) the human and the monkey malaria by 
numerative and cultural methods. Atebrin, the 
newly introduced synthetic preparation, has been 
tried on all the three species of human malaria 
with highly satisfactory results. 

In the department of Serology and Immunology 
a number of laboratory tests for clinical purposes 
were standardised under the direction of Lt.-Col. 
R. B. Lloyd. 

The report of the Professor of Pharmacology 
(Lt.-Col. R. N. Chopra) presents several interest- 
ing features. The work on snake venoms has 
shown that there is no justification for their use 
as either cardiac stimulants or for the treatment 
of epilepsy, insanity, asthma and such like diseases 
for which they are recommended in Indian 
Medicine. Studies on mussk have shown that its 
fame as a cardiac tonic is not fully justified and 
that the therapeutic uses of that drug as cardiac 
and respiratory stimulant have generally been 


over-rated. An investigation into the absorption 
and therapeutic effects of Makaradhwaja have 
shown that its tonic properties correspond to 
those of minute quantities of mercuric chloride : 
it would appear therefore that it is an insoluble 
preparation of mercuric sulphide which is acted 
on by the gastro -intestinal juices so that minute 
quantities of mercury pass into the ionic condition 
to produce the characteristic tonic effects. These 
observations do not, however, fully dispose of the 
fact that the use of even highly purified mercuric 
sulphide in place of Makaradhwaja often leads to 
mercurial poisoning. Work on various indigenous 
drugs as also chemotherapeutic studies and 
biological assays on a number of substances sent 
from various parts of the country have been 
reported. 

The department of Entomology (Dr. C. Strick- 
land) reports several studies on malarial 
mosquitoes — particularly A. stephensi as also other 
disease- carrying insects. The report of the 
Professor of Public Health Laboratory Practice 
(Dr. B. B. Brahmachari) contains a few interest- 
ing features among winch mention should be 
made of studies in the Vitamin A contents and 
nutritive values of ghee and different vegetable 
oils. The researches on ghee would appear to 
require more extended observations with speci- 
mens from different sources before any generalisa- 
tions could be made. The proposed survey of 
the faecal flora is interesting but, in view of the 
inadequacy of the present-day methods of 
isolating and studying different organisms, it is 
hardly likely that any new improvements in the 
detection of sewage pollution of water could be 
effected. 

The recent success of Napier and his co-workers 
in the transmission of Kala-Azar to Hamsters 
through the bite of sand flies has placed the 
inquiry on a sounder basis, bui further work is 
needed to elucidate certain obscure aspects of 
that disease. Of special interest is the fact that the 
suspected carrier, Phlehotomus argentipes is 
entirely absent from at least one heavily infected 
area in Madras and that in the Rameswaram 
island where a great deal of anti-malarial work 
has been carried out, Kala-Azar has almost 
entirely disappeared . 

The Professor of Chemistry (Dr. S. Ghosh) 
reports on his works on indigenous drugs and 
Vitamin B assay of Indian rice. In the latter case 
close correlation betw^een results obtained by 
Spruyt’s colorimetric method and feeding experi- 
ments with birds was observed . 

In the Hookworm Research Department 
Dr. Maplestone and his associates found that the 
newly introduced anthelmintic hexylresorcinol 
was not so efficient as other drugs already in use : 
moreover, it appeared to be highly toxic under 
certain conditions of administration. 

The enquiry of bowel diseases devoted consi- 
derable attention to the characterisation of 
different types of cholera phages. Some prelimi- 
nary work on the nature of cholera toxin showed 
that it contains some compound with a free 
cyanogen radical. There is a suggestion that the 
poisoning of the human system is due to the 
absorption of hydrocyanic acid or one of its 
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related compounds together with otlier toxic 
amines. 

The Leprosy Department under Dr. Muir 
extended its observations on the pathology and 
bacteriology of that disease. The intradermal 
method of giving hydracarpous injections has 
been found to be more effective than the 
intramuscular or the subcutaneous treatments. 
The lack of correlation between the lesions and 
the number of AI. leprce w’as the subject of 
careful research and the evidence so far obtained 
suggests that there is a minute form of the 
parasite which has not yet been recognized 
microscopically and that this germ is the usual 
cause of at least early nerve lesions. The nature 
of this virus and the possibility of its being 
iiltrable are discussed, analogy being drawn to a 
filtrable virus in rat leprosy and tuberculosis 
stated to have been demonstrated by some 
workers. Although claims have been made by 
workers in other countries that the leprosy 
organism has been isolated, yet repetition of their 
experiments has invariably led to negative results. 
The department has also conducted extensive 
propaganda and issued the quarterly Journal, 
Leprosy in India, 

In the Diabetes Research Department, Dr. J. P. 
Bose carried out studies on the distribution of 
sugar in the blood of diabetic and non-diabetic 
subjects as the result of which it has been concluded 
that (l)in normal healthy subjects the plasmic 
sugar is only slightly higher than the corpuscular 
sugar, while in diabetic subjects the plasmic 
sugar is always much higher than corpuscular 
sugar, and (2) the high plasma and the low 
corpuscular sugar is due to the inability of the 
corpuscles to take in sugar from the surrounding 
plasma. 

The Filariasis Research Department under 


Dr. S. Sundar Kao investigated problems relating 
to {a) longevity and (b) different modes of infection 
with Wuchereria hancrofti. Several metliods of 
treating the infection with compounds of copper, 
bismuth, tin, zinc and lead were tried bi:jt without 
success. 

The report of Respiration Diseases inquiry 
(Lt.-Col. Acton) relates to a survey of different 
diseases affecting persons engaged on tea gardens 
or jute mills. Since a large number of mill 
hands suffer from asthma, considerable attention 
was directed to the early diagnosis of the different 
types of that disease. In the tea gardens, pneu- 
monia is responsible for many deaths and a study 
of the nature of the organisms has shown that 
it belongs mostly to Type IV. The observa- 
tion is now being extended with a view to pro- 
ducing a correct type of anti-serum for general 
use in India. 

Radiology and Electric-therapeutic Department 
(Lt.-Col. J. A. Shorten) records several interesting 
clinical observations. The Superintendent of the 
Pasteur Institute (Dr. M. J. Nicholas) reports a 
number of cases of treatment for dog bite though 
for some unknown reason, many of the patients 
did not attend the full course of treatment. The 
general results show, all the same, a high percent- 
age of success as a result of the anti-rabies 
treatment, the failures being, on an average, only 
0.38 per cent of the total number of cases treated. 
The appendices include a report of the Secretary to 
the Endowment Fund of the Calcutta School of 
Tropical Medicine and lists of articles and books 
published or read by members of the staff during 
the year under report. Publications relating to 
the various subjects under review have been 
issued frequently chiefly through the columns of 
Indian Journal of Medical Research or the Indian 
Medical Gazette. 


The U. P. Academy of Sciences. 


mHE Bulletin of the U. P. Academy of Sciences, 
Vol. 2, No. 4. May 1933, contains a report of 
the Proceedings of the Annual Meeting of the 
Academy held in the Vizianagaram Hall, Muir 
College Buildings, Allahabad, on Friday, Jan. 13, 
1933. The Hon’ble Mr. J. P. Srivastava, M.sc., 
(Tech.)j Education Minister to the Government of 
the United Provinces, presided. 

The Secretary’s Report showed that the 
Academy had 102 Members on its roll of whom 19 
were non-resident. Pandit Madan Mohan Malaviya 
was elected Honorary Fellow of the Academy in 
recognition of his eminent services in the cause of 
science and education in the Provinces. Dr. R. 
Samuel, R. F. Hunter and Dr. P. L. Srivastava 
were elected Fellows of the Academy. During the 
year, 43 papers were read before the Academy 
and its Bulletin received 53 Journals in exchange. 

Dr. M. N. Saha, the President of the Academy, 
delivered his Presidential Address on the Pre- 
sent Crisis in Dynamics ”. After reading a 
message from H. E. Sir Malcolm Hailey, Governor 
of the IT. P., conveying his well wishes to the 
Academy, Dr. Saha referred briefly to important 
events of the Academy for the year and then pro- 
ceeded to the main text of his address. 

The Science of Physics is now passing through a 


great crisis. To be able to appreciate the present 
crisis, it would be interesting to recapitulate that 
the sciences created or inherited by the Greek and 
Hindu savants were all static, viz,. Geometry, 
Algebra, Trigonometry and Arithmetic ; they had 
no science to describe motion. Although they 
realized and saw around them Nature full of 
motion, the difficulties in arriving at its correct 
principles were almost insuperable. It was Galileo 
who, hemmed in and persecuted by an intolerant 
clergy, formulated his famous laws of motion. 
He gave a mathematical expression to ‘ mass ’, 
‘ force ’, ‘ acceleration ’ and ‘ velocity ’. But while 
in the sphere of physics and astronomy, these laws 
met with almost unlimited success, metaphysicians 
like Berkley and Hume objected strongly to 
Galileo’s picture and propounded that the human 
mind must be taken into consideration in any 
world picture, a fact that Galileo’s laws overlooked. 
To-day Berkley’s ideas are found to be more 
correct than they appeared at his time. For 350 
years the science of dynamics held supreme, for 
it provided an explanation of all known forms of 
motion and other physical phenomena. But when 
at the end of the last century it was found that 
electricity was more fundamental than matter, 
the first rift in the lute appeared. 



30 


CmUENT SCIENCE 


It is curious that while classical dynamics led to 
the foundation of Einstein’s ‘ Theory of Relativi- 
ty', the theory itself shattered some fimdamental 
concepts of classical physics. Classical dynamics 
assumed mass as an inherent property of 'matter, 
that space can be measured according to the prin- 
ciples of Euclid, and that time is a sort of uniform 
flux. The historic experiment of Michelson and 
Morley on ether drift led Einstein to postulate a 
four-dimensional space where time was continuous 
with space and points became events. Time 
ceased to be absolute and distance had no logical 
meaning. Mass was not an inherent property of 
matter and tlie coarser concepts of classic dyna- 
mics were replaced by the finer and more accurate 
principles of relativity ; space was not infinite nor 
possibly time. 

In the sphere of intra-atomic physics, Planck’s 
postulation of the quantum theory, which in the 
beginning was considered by many as an illusion, 
proved to be tlie elan vHnle, But the ignorance of 
the actual value of the constant angular momen- 
tum of the H. proton was a great obstacle in the 
application of the quantum theory to the solution 
of atomic physics till Niels Bohr solved the diffi- 
culty. This then formed the basis of the expla- 
nation of all physical and chemical properties 
of atoms. According to this theory, the 
electron can occupy and move only in certain 
number of orbits ; also when the electron 
occupies one of the higher orbits, after some time 
it has to jump back into one of the lower orbits 
although it cannot be precisely stated to which 
orbit the electron would jump. This can be defined 
in terms of only probability. This brings us into 
conflict with the most fundamental concept of 
classical dynamics, viz,, the law of causality. The 
whole of classical physics is built on the principle 
that every effect has a cause and, if we deny this 
principle, we are going back to the days of the 
ancient philosophers who attributed everything to 
a Divine Will, and then no need for scientific 
enquiry exists. Bohr’s idea shattered the theory 
of cause and effect by unwittingly endowing the 
electron with free will to jump from any one orbit 
to any other orbit. 

The remarkable researches of the physicists re- 
placed the original conception of the electron — the 
fundamental unit of matter — as something that 
occupies a Euclidean space point at a definite 
instant of time, by a minute solar system of a 
proton surrounded by orbits of revolving electrons. 
But the matter did not stop there. De Broglie 
went a step further and replaced the particle of 
negative electricity by a train of waves.’ This 
conception is in direct conflict with classic dyna- 
mics where the state of motion of a particle can be 
defined by its location, position and momenta co- 
ordinates. A train of waves cannot be defined 
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in these terms and Heisenberg showed that this 
indefiniteness was inherent in the nature of things. 
A little reasoning will show that we observe a 
particle only by illuminating it with light and if 
the particle be of the order of the magnitude of an 
electron, the light itself will impart momentum to 
it as shown by A. H. Compton. Hence we can 
never perceive any electron in its natural state and 
consequently we cannot define its state. Schrod- 
inger replaced De Broglie’s wave train by a spheri- 
cal vibrating elastic membrane and tried to bridge 
the difference between the classic and modern 
physics and retain the principle of Causality ; but 
there are many weak points in his theories that 
cannot be easily explained. 

Repeated attempts have been made therefore by 
physicists to co-ordinate the various conflicting 
theories which have resulted in the formulation of 
a variety of symbols like Heisenberg’s Matrices, 
Sixteen-Dimensional Geometry, Spinor-Analysis, 
etc. In many cases, one is left with the sensation 
that a mountain has laboured to bring forth a 
mouse and that too an indefinable one. Thus at 
present physics is full of speculations which need a 
mathematical Messiah to clear up. The Messiah is 
not yet in sight and the physicist, uncontrolled by 
any sobering influence, finds himself dazed by 
his own discoveries and inability to interpret 
his results. 

The Hon’ble Mr. J. P. Srivastava congratulated 
the Academy on its successful working and its 
usefulness in the development of the Province, 
He hoped that the Academy would exert its influ- 
ence in a greater application of science to everyday 
life which was the immediate need of the country. 
The average man may not take that interest in 
science if it were only theoretical as he would if it 
were more practical. The scientists can really offer 
a solution to the grave problem of unemployment 
facing everybody. He wished the Academy a 
long career of uninterrupted usefulness. 

The following were elected office-bearers for the 
current year : — 

President: — Prof. K. N. Bahl, D.Phil., D.sc. 
Vice-Presidents: — Prof. M. N. Saha, D.sc., F.R.S., 
F.A.S.B., F.inst.p., P.R.S. ; Prof. B. Sahni, d.sc., 
sc.D., F.L.S., F.A.S.B.; Hony. Treasurer: — Prof. 
D. R. Bhattacharya, M.sc., ph.D., d.sc., f.z.s.; 
General Secretaries : — Prof. P. S. MacMohan,B.sc., 
M.SC., F.i.c. ; Prof. A. C. Banerji, m.a., m.sc., 
F.R.A.S., i.E.s. ; Foreign Secretary : — Prof. N. R. 
Dhar, D.sc., f.t.c., i.e.s. ; Other Members of the 
Council: — Prof. K. C. Mehta, ph.D., m.sc.; Dr. 
S. S. Nehru, M.A., Ph.D., i.e.s., m.l.c. ; Prof. Ch. 
Wali Mohammad, m.a., ph.D., i.e.s. ; Prof. K. K. 
Mathur, b.sc., a.r.s.m. ; Dr. P. L. Srivastava, 
M.A. , D.Phil. ; Prof. Robert P. Hunter, d.sc., Ph.D.; 
Dr, S. M. Sane, B.sc., Ph.D. ; Prof. C. Maya Das, 
B.sc., M.A., I.A.S.; Prof. K. C. Pandya, D.sc. 
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The Lady Tata Memorial Trust. 


^HE Lady Tata Memorial Trust was founded 
and endowed in April 1932 by the late Sir 
Dorabji Tata as a memorial to his wife, the late 
Lady Tata, in order to promote the advancement 
of medicine by research into the diseases of the 
blood, with special reference to the leucaimias. 
Under this trust, Sir Dorabji has set apart a sum 
of Rs. 25 lakhs, the income from which is divided 
into various awards. 

One-fifth of the net income is ear-marked for 
the encouragement of research by Indians in 
India or abroad by the award of one or more 
prizes annually for the best work done in any 
scientific investigation which has a bearing direct- 
ly or indirectly on the alleviation of human 
suffering. Tlie rest of the income will be devoted 
towards research in disease of the blood with 
reference to the leucaemias by the award of prizes, 
scholarships, fellowships and grants-in aid of such 
work, and the awards will be open to candidates 
of any nationality including India. The trustees 
will be aided by a scientific Advisory Committee 
having its headquarters in London and including 
Continental representatives and by an Indian 
Committee in India. 

On the occasion of the second anniversary of 
the death of Lady Tata, the Trustees announce 
the following awards : — 

Four international scholarships, each of the 
value of £400 per annum : — 

1. Dr. Walter Bungeler, Professor in the Uni- 
versity of Frankfort-on-Main and physician at the 
Seuckenberg Pathological Institute, for research 
in the experimental creation of leukaemias by 
chronic Indol intoxication in mice, the influence 
of deranged products of metabolism in the pro- 
duction of Leukaemia and therapeutic methods of 
controlling them, under the direction of Professor 
B. Fisher Wasels, Director of the Pathological 
Institute of the University of Frankfort-on-Main. 

2. Dr. Leonid Dolschansky, Assistant at the 
Pathological Institute in the University of Berlin, 
for research in Tissue Culture with reference to 
the dynamics of blood cell formation, under the 
direction of Professor R. Rossle, Director of the 
Pathological Institute in the University of Berlin. 

3. Dr. Martin Cyril Gordon Israels, M.sc., m.b., 
ch.B., lately House Physician at the Royal Infir- 
mary, Manchester, for research in the application 
of methods of Tissue Culture to problems of 
leukaemia and pernicious anaemia, under the 
direction of Dr. J. F. Wilkinson, m.d., ph.D., 
M.R.C.P., Director of the Department of Chemical 
Investigation and Research at the Royal Infir- 
mary, Manchester. 

4. Dr. Charles Oberling, Professor, Faculty of 
Medicine, Paris, and Director of the Department 
of Experimental Medicine in the Institute of 
Cancer, Paris, for research in the transmissible 
leukaemias of hens, and their relationship to the 
sarcomas, under the direction of Professor 
G. Rousey, Professor of Pathology in the Faculty 
of Medicine, Paris. 

Five Indian scholarships, each of the value of 
Rs. 150 per month : 

1, Mr. Nirode Chandra Datta, M.sc., Assistant 
at the Indian Institute of Science, Bangalore^ for 
research in the contamination of foodstuffs due 
to the use of metallic vessels for cooking, storage 
and other purposes ; its effect on growth and 


metabolism ; and the effect of traces of copper 
and iron on nutrition, under the direction of 
Prof. V. Subrahmanyan, B.sc., F.i.c., Head of the 
Department of Biochemistry at the Indian Insti- 
tute of Science, Bangalore. 

2. Dr. Sudhendra Kumar Ganguli, m.b., for 
research in Chemo-Therapy of anti-malarial drugs, 
under the direction of Lt.-Col. R. ISL Chopra, 
I.M.S., Director, School of Tropical Medicine. 
Calcutta. 

3. Mr. Narendranath Ghatak, M.sc., for the che- 
mical examination of certain indigenous plants of 
India, under the direction of Prof. N. R. Dhar, 
D.sc., F.I.C. , I.E.S., Professor of Chemistry in the 
University of Allahabad, 

4. Dr. Mattengunta Venkata Radhakrishna 
Rao, M.B., B.S., for the chemical, biochemical and 
pathological investigation of “ de-compensated 
portal cirrhosis and allied diseases, under the 
direction of Dr. T. S. Tirumurti, B.A., m.b.c.m., 
D.T.M. & H. (London), Professor of Pathology at 
the Medical College, Vizagapatam. 

5. Mr. Har Dayal Srivastava, M.sc., for research 
in the life-history of Helminth Parasites of man 
and domestic animals, under the direction of Prof. 
D. R. Bhattacharya, D.sc., Ph.D., Professor of 
Zoology in the University of Allahabad. 

Humanity as a whole and India and her citizens 
in particular are beholden to the Tata Family for 
more than one benefaction. The Tata Iron Works 
at Jamshedpur, the Andhra Valley Electricity 
Scheme, the Empress Mills, the Tata Oil Mills, to 
mention only a few, stand as monuments to the 
great Mr. J. N. Tata as the pioneer industrialist of 
the country who saw that the progress of India 
lay in her rapid and efficient industrialization. 
The Tata Education Scheme is a source _ of 
immense helj^ every year to bright young Indian 
students to go abroad and qualify themselves to 
high di.stinetions in all branches of learning. 
Every beneficiary under this scheme will without 
doubt remain ever grateful to the memory of the 
great educationist who felt the need for some 
means of helping deserving Indian students to make 
their mark in life and provided for it generously. 
The Indian Institute of Science, with its vast 
facilities for researches, stands as a striking tribute 
to the foresight of the great benefactor who so 
clearly and correctly estimated the value of a 
thorough scientific education on up-to-date lines 
in the future progre.ss of India. Twenty -five 
years of its existence has justified his expectations 
only too fully, and in the ripe years to come, under 
the Directorship of Sir 0. V. Raman, its future is 
truly great. 

While all these schemes had their foundation in 
the foresight and wisdom of one of the greatest of 
India’s sons, not a little of their successful fruition 
is due to the equally generous and enthusiastic 
support of his two sons, the late Sir Rat an Tata 
and the late Sir Dorabji Tata whose abiding 
interest in 'the progress of India in art, literature, 
science, and industry is probably unequalled. The 
latest ^t of Sir Dorabji, made a few months be- 
fore his lamented death, is one more instance of his 
generosity in the cause of science and the happi- 
ne.ss of humanity. We sincerely hope that the 
several awards will result in great and useful 
contributions to science and to the alleviation of 
human suffering. 
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Research Notes. 


The Influence of Ovarian and Anterior 
Pituitary Hormones on Calcium Metabolism. 

Theodore F. Dixon {Bioshem, Journ., 27, 
No. 2, pp. 410-419) doubts, after experimental 
verification, the belief that internal secretions 
have some influence on the calcium meta- 
bolism of the body. Careful examination of 
serum calcium levels of rabbits and dogs 
after injection of the ovarian and corpus 
luteum extracts has shown no significant 
variation. Pregnancy also does not seem to 
produce any change in the calcium level 
of rabbits. No noticeable influence of 
anterior pituitary extract on the serum 
calcium level of rats is seen, even if the 
injection is sufficient to produce luteinisation 
of the ovaries. The older observations of 
Bell, VvTddows and others suggesting changes 
in serum calcium levels in di.flerent stages of 
the growth of the reproductive organs in 
man are probably due to other causes. In 
animals, however, where, as in rabbits, the 
serum calcium level is variable even under 
normal conditions of diet, any estimations 
regarding the serum calcium levels are 
liable to be faulty. 


Effect of Radium on the Metabolism 
of Cultures of Embryonic Kidney Tissue. 

It appears that the action of y radiation on 
protein and carbohydrate metabolism varies. 
B. E. Holmes {Biochem. Journ,, 27, No. 2, 
pp. 391-397 ) finds that a fourteen hours’ 
exposure of embryonic kidney tissue to y 
rays from 300 mg. radium in a platinum 
container .5 mm. thick arrested carbohydrate 
breakdown while it produced no effect on 
protein breakdown. The contradictory results 
obtained by earlier workers like Crabtree 
and Krontowski were probably due to the 
faulty containers used which allowed a 
certain amount of jS radiation. And the 
effect of ^ radiation on tissues is fundamen- 
tally different. 


Studies on Cholera Bacteriophage, 

Asheshov and his co-workers have 
published the first of three parts of their 
enquiry iind, J. Med. Res,, 20, 1101, 1127 
1169, 1933). The first part relates to the 
general technique and gives details of 
preparation of media, growth of cultures, 
isolation of the phages and such like opera- 


tions; the second one is devoted to t 
classification of the phages on the basis 
the Type- test ; and the third part relat 
to the study of the virulence and develo 
ment of bacteriophage. The defects in t 
previous methods of evaluating the poten< 
of bacteriophages are indicated and a ne 
one based on the rate of multiplicati( 
suggested. The above observations are 
considerable importance and should even 
ually form the basis of an effective scher 
of treatment for checking outbreaks 
epidemics, but the intrinsic value of tl 
publication has been vitiated by person 
opinions which are not entirely supports 
by the observations. The text is al 
unnecessarily lengthy, the commonest d 
tails in bacteriological technique beii 
described with the most elaborate care, 
is hoped that the above defects will be elim 
nated from later publications. 


The Cultivation of Cereals in Kent in the 
Thirteenth Century. 

Mr. E. a. Pelham, M.A., of Birmingha 
University, has been unearthing in tl 
Public Eecord Office some interesting info 
mation about the growing of grain crops 
Kent during the 13th century. At th; 
period military expeditions were comme 
occurrences, and it was the duty mainly < 
the sheriffs to raise supplies of food ar 
equipment from both laymen and ecclesia 
tics, the latter including the Archbishop ( 
Canterbury, the Prior of Christchurc! 
Canterbury, and the Abbot of St. Augu 
tine’s, Canterbury, whose manors we 
dispersed throughout the county. Tl 
study of an account roll, which includes tl 
names and contributors of nearly 700 peop 
in Kent who supplied grain for an exp 
dition to Gascony in 1297, has led to tl 
somewhat startling inference that the disti 
bution of wheat, barley and oats in Kei 
at that time was almost exactly the san 
as it is to-day, except in Eomney Mars 
which was not then used for rearing shee 
Mr. Pelham, who writes in the Empi 
Journal of Experimental Agriculture (pu 
lished by the Oxford University Presj 
concludes from his interesting study thi 
although the tillers of the soil in the da; 
before the Black Death may have used vei 
wasteful methods of cultivation compar( 
with modern practice, they were by i 
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means ignorant of tlie main soil conditions 
that their cereal crops required. 


Comparative Effect of Tomato and Orange 
Juices on Urinary Acidity. 

It was reported by Say well last year that 
several common fruits exerted a remarkable 
effect on urinary acidity of men and L. G. 
Saywell and E. W. Lane ( Journal of Nutri- 
tion, 6, No. 3» 263, 1933 ) have continued 
the work and determined the effect of 
tomato and orange juices on urinary acidity. 
An increase in the urinary pH is noticed 
though the average increase in case of 
orange juice is a little less than that of 
tomato juice. There is, however, a decrease 
in the ammonia excreted. An increase in 
the alkaline reserve and the organic acids 
excreted were the other significant changes 
in the urine. 


Agriculture in the Empire. 

[Views of Mr. J. H. Thomas and Major 
Walter Elliot.] 

To the first number of the Empire Journal 
of Expeyimenlal Agriculture, which has 
lately been issued by the Oxford University 
Press, the Secretary of State for the Domi- 
nions and the Minister of Agriculture con- 
tribute some striking expressions of their 
views on the fundamental importance of 
research work in the development of Agri- 
culture in the Empire. 

Mr. Thomas states that in agriculture, as 
in every other human activity, we seem to 
be passing into a new world. There never 
was a time when tremendous changes were 
more certain, when events were harder to 
forecast or when action was more difficult to 
plan. The founders of the Journal, he 
continues, have had the wisdom to discern 
and the enterprise to back the only certainty 
in sight, and they have recognized the one 
sure contribution which can be made at this 
moment to the future of the Empire Agricul- 
ture. That contribution is to provide that 
those who are responsible for guiding agri- 
cultural policy shall keep in close touch with 
one another and shall quickly pool for the 
common advantage every new fruit of dis- 
covery and invention in the field of agricul- 
ture. As Lord Balfour so truly remarked : 


Let us cultivate easy intercourse and full 
co-operation will follow.” 

Major Walter Elliot welcomes the new 
Journal as a natural and valuable develop- 
ment from the Imperial Agricultural Con- 
ference of 1927, which did so much to foster 
among scientific workers in all Empire 
Countries the desire to combine their know- 
ledge and to approach their tasks with the 
consciousness that the problems of agricul- 
tural science concern not only the parish 
or county or even the country but the whole 
world. Science knows no geographical 
boundaries and in an Empire which funda- 
mentally is founded on agriculture, it is 
impossible to over-estimate the value of 
co-operative research work in agriculture. 


Insect Transmission of Peach Yellow. 

The gray leaf hopper, Gicadula sexanatota 
Fall, which is known to transmit aster yellows 
to a large number of different plants includ- 
ing one species belonging in the Eosaceas, is 
unable to transmit aster yellows to peach. 
L. O. Kunkel of the Boyce Thompson 
Institute now reports successful transmission 
of peach yellows by the leaf hopper 
Macropsis trumaculaia {Ooniributions to the 
Boyce Thompson Institute, 5, 19, 1933). This 
was found in large numbers on peach trees. 
It occurs also on plums. It never hops but 
runs rapidly and hides very well. It scarcely 
flies except when closely pressed. The 
adults and nymphs generally feed on twigs 
and large branches, and are only occasionally 
found on the leaves. Because the insect 
produces only one generation .in the year, 
experiments are difficult. The insects were 
fed on diseased peach seedlings confined in 
insect-proof cages for varying times. They 
were then transferred to healthy seedlings. 
The trees were all kept in green house which 
was frequently fumigated to keep free from 
sucking insects. But one drawback is 
that seedlings on which insects have been 
fed suffer from wilting which depends on the 
number and time allowed. The cause of 
wilting could not be traced to any bacteria 
or fungi. Probably tlie insects inject some 
deleterious substances that cause wilting. 
The percentage of successful transmission of 
disease was only 10. Several other species 
of insects including aphids and borers were 
tried for their ability to transmit the diseases 
without any success. 
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Science News. 


The Chromosome Number of Crotalaria juncea 
iim?.: Mr. B. M. Datta, Department of Botany, 
Presidency College, Calcutta, reports as a result 
of his investigations that the metaphase plate in 
the pollen mother cells shows the haploid number 
to be 10. It may be remembered that Messrs. 
S. Bamanujam, N. Parthasarathy and K. Bamiah 
of Coimbatore Agricultural Besearch Institute, 
who have worked on four species of Crotalaina of 
which C. juncea is one, have reported at the 
Patna Session of the Indian Science Congress that 

the haploid number is 8. 

♦ * ♦ 

In reply to Dr. S. L. Ghose’s note on Mosquito 
and Charophyta, {Cur, Sc., 1 , 328, 1933) Mr. 
S. C. Dixit, Wilson College, Bombay, in a short 
note addressed to us gives the following list of 
species of Oharophyta having no larvicidal proper- 
ties which are met with in Santa Cruz. (1) Nitella 
hyalina, (2) Charasuccincta, (3) C.fiaccida, (4) C. 
zeylanica. Mr. Dixit observes that opinions 
freely expressed in journals on scientific matters 

could not kill further research on this subject. 

« * >!« 

The Imperial Institute, South Kensington, 
announces a forthcoming publication on “ Lead : 
Its Occurrence, Uses, Mining and Metallurgy 
* * ■ * 

Marriage Ceremony among the Vaishnava Castes 
in Bengal : Mr. Keshava Sharan Agarwala of 
Poona, in an interesting short note on the marriage 
customs of this important community, condemns 
the lavish expenditure on social functions attend- 
ing marriages and has pointed out that according 
to the Sastras the religious and the more im- 
portant part of the function is comparatively 
simple and inexpensive. A mere exchange of 
“ Kanthi or a garland of beads between the 
bridegroom and the bride is according to him 
sufficient to constitute a valid marriage. But 
societies and even governments are under the 
tyranny of customs and traditions and the force 
of Hindu Law is more honoured in the breach 
than in the observance, even in semi-religious 
functions. Mr. Agarwala sees little or no signifi- 
cance in the social practices. 

« iK 

We have pleasure in congratulating Dr. Karam 
Narayan Bahl, Professor of Zoology, University 
of Lucknow, on his election to the Presidentship 
of the U.P. Academy of Sciences. We wish him 
and the Academy an uninterrupted career of 

increasing usefulness. 

* * * 

At the ordinary monthly meeting of the Asiatic 
Society of Bengal, held on Monday, the 3rd July 
1933. Mr. K. P. Biswas read a paper on ‘Living 
Conifers of the Indian Empire \ 

Conifers form an important source of revenue of 
this country. They are also extensively cul- 
tivated in gardens throughout India, Burma and 
Ceylon for ornamental purposes. The present 
paper contains a list of 106 species of Conifers at 
present living within the Indian Empire (with 
inclusion of Ceylon) to be regarded as a working 
list to which perhaps additions may be made 
in the future, arranged alphabetically under a 
systematic system of nomenclature according to 
the rules laid down by the Vienna Congress of 


Botanists in 1905, and subsequently endorsed by 
the Horticultural and Botanical Congresses in 
1930. The locality of occurrence in India and 
Ceylon is noted under each name. An attempt 
is made to define whether species are wild or 
cultivated, and in the latter case when and where 
introduced. Twenty-three Indian wild species 
are recorded, representing 21 per cent of the 
total number. Percentages amongst introduced 
species are: Chinese and Japanese 21; American 
15 ; European 11 ; African 4 ; Pacific and Atlantic 
8 ; Australian and New Zealand 6. 

Dr. Baini Prashad exhibited certain Molluscs 
damaging the brickwork in the King George’s 
Dock, Calcutta. 

He * ♦ 

The Third International Congress of Experiment- 
al Cytology will be held at Cambridge in August 
from the 21st to the 26th. Prof. Th. Huzella, Pro- 
fessor of Anatomy in the Uuiversity of Debrecen, 
is the Pre.sident of the Congress and his presidential 
address will be on “ Culture des tissues en ses 
relations aux problemes generales de la biologie et 
aux problemes speciales de la medicine ”. The 
chief features of the Congress will be discussions 
on the following topics : — “ Cell Bespiration and 
Cell Metabolism ”, Cell Form and Function as 
demonstrated by Becent Advances in Tissue 
Culture “ The Electrophysiology of the Cell,” 
“ Entwicklungsmechanik and Explanation ”, 
“ The Cultivation of Animal and Plant Viruses”. 
Further information concerning the Congress can 
be had from Dr. Honor B. Fell, Strangeways 
Besearch Laboratory, Via Cheryhinton, Cambridge. 

He He He 

Messrs. Adam Hilger Ltd., have put on the 
market a new X-Bay Fibre Spectrograph which 
has been designed by W. T. Astbury, b.a., 
of the Textile Besearch Department of the 
University of Leeds for the investigation of all 
types of fibres, e.g., wool, silk, cotton, hair, etc., 
and is now used in his X-Bay researches. The 
apparatus renders possible the study of the 
behaviour of these substances under a variety of 
conditions, such as tension and humidity and thus 
yields important information on the effects of 
wear, or of processes of manufacture, upon textile 
materials. With its accessories it provides a 
complete equipment for X-Ray fibre research 
and should prove indispensable in every textile 
research laboratory. 

He He « 

Sir George Anderson, till recently Director of 
Public Instruction to the Government of the 
Punjab, has been appointed Educational Commis- 
sioner to the Government of India in succession 
to Mr. Clarke. The Government of India is 
seriously considering the revival of the All-India 
Board of Education which was abolished nearly a 
decade ago and it is understood that Sir George 
Anderson will be entrusted with the task of its 
reorganization. * * * 

We have received a copy of Electrotechnics, 
No. 6, April 1933, published by the Electrical 
Engineering Society, Indian Institute of Science, 
Bangalore. Besides notes about the new equip- 
ment and research work of the Department of 
Electrical Technology of the Institute, the journal 
contains articles on “ Preparation for Leadership” 
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by Dr. M. O. Forster; “Mercury Arc Rectifiers 
with Control Grids” by Prof. J. K.* Catterson- 
Smith ; “ The Measurement of the Frequency of 
Electrical Oscillators “ by S. K. Kulkarni Jatkar 
and Dr. H. E. Watson ; “ Echo Suppression in 
Wire and Radio Telepliony ” by S. P. Chakravarti; 
a description of the total solar eclipse in Canada; 
a note on frequency standards and measurements; 
a resume of polyphase compensated comhmtator 
induction motors by Dr. J. J. Rudra and abstracts 
of lectures and papers read before the Society du- 
ring the year 1932. The personal notes about 
members of the Society, reviews of books and 
other news of the activities of the Society make 
the publication, which is priced at Rs. 2 only, 
interesting reading. 

* * ♦ 

As we go to Press, we have received a copy of 
Sir M. Visvesvaraya’s illuminating address, “ In- 
dustrializing India,” delivered before the Mysore 
Chamber of Commerce on the 10th .Tuly. The 
opinions of such an eminent statesman as Sir 
M. Visvesv«araya, coming as tlicy do, on the eve 
of the Simla Conference convened by the Govern- 
ment of India, arc entitled to great consideration 
and we liopo to review them in these columns 
shortly. 


We acknowledge with thanks the receipt of 
following: — 

“Canadian Journal of Research”, Vol. 
No. 4. 

“ The Review of Scientific Instruments,’ » Vc 
Nos. 1 to 5. 

“Journal de Chimie Physique,” 26th A 
1933. 

“ The Journal of Chemical Phvsics,” Vol 
No. 5. 

“ Nature,” Vol. 131, Nos. 3315 to 3318. 

“ The Chemical Age,” Vol. 28, Nos. 724 to 7! 

“ Medico-Surgical Suggestions,” Vol. II, Noi 
and 6. 

“ Bulletin of the 'U. P, Academy of Scienc< 
Vol. 2, No. 4. 

“ The Biochemical Journal,” Vol. 27, No. 2. 

“ The Indian Forester,” Vol. 69, No. 0. 

“ Scientific Indian,” Vol. 9, No. 53. 

“ International Geological Congress— Sixtee 
Session,” ir.S.A. 1932, (Pamphlet.) 

“ Eloctrotechnios,” No. (i. April 1933. 

“ .lournal of Agricultural Research,” Vol, 
Nos. (S and 7. 

“ The Journal of Nu1<rition,” Vol. fi, No. 3. 

“ Half- Yeai'ly .lournal of the Mysore Uni^ 
sity,” Vol. fi,No, 1. 


Review's. 


History as a Science. By Hugh Taylor 
1933 (London : Methuen & Oo., Ltd., W.C. 
p. viiH-138, price 7/6 net.) 

The book is undoubtedly a scholarly 
production. The author has treated the 
subject with insight and originality, creating 
a new atmosphere for history. 

If the function of science is to investigate 
tlie facts and phenomena in the realm of 
reality, it is clear that the claims of history 
to be ranked as science are admissible. To 
forbid them is to sot up a wholly arbitrary 
restriction of science. If the social pheno- 
mena present features which do not lend 
themselves to theoretical treatment by 
methods devised by other branches of natural 
science, the proper procedure for history 
would be to devise its own technique for 
dealing with tliein. Everyone is at liberty 
to define Science as lie pleases, but no 
definition can bo permitted to fly in the face 
of the actual state of alTairs. This would 
happen if we restrict the definition to 
mathematical physics. We would be making 
a fatal error and injure an epoch of scientific 
thinking if we consider that no "branch of 
knowledge which does not lend itself to 
physico-chemical technique is entitled to be 
called science. On the other hand, science 
is an attempt to bring facts into logical 
order. History inherently is incapable of 
introducing measurements in its technique 


and may be incapable of expressing 
general conclusions in precise mathemati 
formulae. But this defect alone will i 
invalidate Iiistory to be treated as a bran 
of inexact sciences. 

In tlie opening chapter, the author poij 
out that the difficulties which beset t 
study of history arise from the fact that 
is simultaneously concerned witli the interei 
of both conduct (morality based on religic 
and knowledge. Taylor tliinks that in 
conflict of science and religion, the cause 
the latter must have a wider followir 
because a stable society based on ordoi 
life is a condition precedent to the progr( 
of science. In the first place, science is n 
opposed to religion in the higlicr sense 
the term and both represent two avenues 
approach to truth. But science has ■ 
patience with dogmas, creeds, ritualis] 
superstitious beliefs and sectarianism whi< 
are beyond verifiable facta. True religion 
based on dependence of life, which is t 
ultimate and fundamental fact of oxistenc 
and human heart, whatever the head ini 
dictate, instinctively yearns for succour 
moments of despondency and helplessne 
and the existence of a Supreme Bein 
science can neither corroborate n 
disprove. The modern tendency of science 
to become metaphysical and sooner or lat 
must accept the first postulate of a Gre 
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Cause whose laws it is attempting to 
unravel. We do not agree that the cause of 
science is opposed to that of morality or 
right conduct or true religion and it is 
unnecessary to make extravagant claims on 
behalf of the latter to establish its superior- 
ity. Any attempt to do so is apt to land 
one in an untenable position. For instance, 
w-hen the author says that men must live 
(society based on conduct) before they can 
knowr, the dictum is true of a social order 
under the control of a governing authority, 
but not of primitive society. Primitive 
man sustained himself not through the 
mystical charms of the Ten Commandments 
but by his skill in hunting, and dissimulating 
by lying concealed near the water holes and 
imitating the calls of animals and in circum- 
venting the pursuits of his antagonists. 
The exploded controversy of the nineteenth 
century which raged over the conflict of 
science and religion has no basis in fact if 
we define and delimit the connotation of the 
latter term and is unnecessary to be evoked 
as o:ffering difficulties to the interpretation 
of the social progress and political achieve- 
ments. 

The object of history is defined as the 
discovery of the principles of human evolu- 
tion and the whole book is devoted to defend 
this thesis. There is one point in the 
discussion on which we are inclined to be 
sceptical. The truth which the historian 
sets out to discover is not of the same order 
as the one which falls within the province 
of the scientific investigators. If the appa- 
ratus is arranged without initial error or 
defects in the parts, then the observed facts 
cannot be far from truth, unless the 
observer is caieless or clumsy in liis inter- 
pretation. The material on which the 
historian works is human document which 
at the time of preparation cannot but be 
coloured by the passions and prejudices of 
the times. The very source is vitiated. If 
in 2014 A.D. the future historian were to 
proceed to investigate the truth about the 
Great War, he has to rely on the evidence 
of despatches, bulletins and other documents 
which the belligerents and the allies have 
published from time to time and each 
presents his case from his standpoint, in 
defence of his actions. These evidences on 
which the historian has to work will not 
have the same value as the facts presented 
by an experiment. 

For purposes of a scientific history which 
deals with the evolution of social and 


political institutions, mankind will have to 
be treated as a single unit and obviously 
this is impossible, for the ethnological, cul- 
tural and social differences among the races 
are too wide and deep to be brought under 
one general theory. But nevertheless tlie 
great events of nations and the factors of 
their evolution must have a common substra- 
tum capable of a scientific treatment. 
Scientific history is possible and even 
metaphysical history. But we prefer, we 
confess, Macaulay, Green and Fronde to 
Seely, Mahan and Lord Acton. The narra- 
tive history has always an irresistible 
interest to man who is deeply concerned 
with the personal triumphs of his ancestors, 
their tastes, manners, dress, social weaknesses 
and strength, public amusements, their 
pains and their graces, their joys and trage- 
dies, their forms of government and their 
public finance and foreign relations. 

We have read this book with great profit. 
It opens out new fields of investigation and 
invests history with a new and attractive 
garb. Frankly, historical works written on 
the lines suggested by the author, must b(^ 
invaluable contributions to liistorieal 
literature. 

* * 

Respiration in Plants. By W. Stilos an<l 
W. Leach. (Methuen & Co., Ltd., London, 
1932. Price 3s. 6d.) 

In this small monograph of lai pages on 
respiration in plants, the autliors have 
been able to compress a good deal of infor- 
mation which, as they themselves say, is 
readable and understandable by tlie elenum- 
tary student in Botany, and is also of value' 
to the advanced student. In th.e four 
cliapters into which the book has Ik'cui 
divided, the authors have endeavoured 1.o 
marshall facts, quoting recent lesea: dies of 
a fundamental nature only, with a view to 
load the student of the subject into (‘Stimat- 
ing a correct picture, as far as possibh', of 
the cell dynamics concerned with t.his 
fundamental property of tlu' living matter, 
vist., Bespiiation. Chapter 1 deals with the 
physiological importance of the proci'ss in 
the living mechanism of the plant, vis., the 
release of energy by a process of dissimilation 
of substances of a higher energy cont.ent. 
Chapter II deals with respiration of nor- 
mal plants under aerobic conditions where 
the variability of the respiratory intensity 
under various conditions of development, 
season, and other interval changes in the 
plants and plant organs, and also under 
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the influence of external factors, is discussed. 
Chapter III deals with anaerobic respiration 
where, without making an attempt to connect 
it with the aerobic respiration, the authors 
have presented signiflcant facts to prove the 
general existence of respiration without 
oxygen, the production of alcohol, the 
similarity of elfects of external agencies on 
the intensities of aerobic and anaerobic 
respirations and the variability of the 
ratio of the anaerobic to the aerobic lespi- 
rations in dilleient plant organs. Of 
particular interest is their discussion of the 
behaviour of ripening apples on transference 
to nitrogen from air investigated by Black- 
man and Parija, wlieie a rise of lesphation 
takes place under anaerobic conditions, a 
behaviour which, though exceptional, may, 
ill the authors’ opinion, be a common feature 
characterstic of senescent fruits. Cliapter 
IV which deals with the Meclianism of Ees- 
piration in plants, is a digested summary 
of investigations on plant respiration. After 
discussing the general natuie of fermentation 
in the yeast cells, the authors have given 
a concise account .of oxidising systems in 
plant and animal cells, including the non- 
enzymatic oxidising systems, siudi as, the 
Glutathione of Prof. Hopkins. They next 
pass on to a sufficiently exhaustive discussion 
of the stages in tlie respiration process, 
where tlie latest views are quoted and 
summarised, holding lespiration as a 
balanced reaction commencing from tlie 
reserve lespirable material and ending in 
its complete oxidation to substances of least 
energy content, such as, CO 2 and H.O. 
During this process many intermediate 
reactions occur, such as the liydrolysis of 
the reserve material, its activation prior 
to oxidation, the glycolysis of the activated 
material and Anally the lespiration of tliese 
substances under either aerobic or anaerobic 
conditions. The quantitative output of the 
end-result would depend iipon the working 
of this sei ios of balances in the reactions 
involved. The latest sclieme which presents 
these balanced reactions in something like 
a conceivable picture of the actual events 
which may be taking place in tlie plant cell 
is that of Blackman based on Parija’s 
observations. Of the greatest interest to the 
biologists is- Blackman’s conclusion that 
oxygen plays a double part in plants, viz., 
direct oxidation in the final process of 
respiration and an earlier influence altering 
the rates of production of the substrates 
which are utilised in the final stage of 


respiration. This substantiates in an 
experimental way the general idea that 
oxygen (the vital air” of the biologists) 
has manifold effects in various directions in 
the life-reactions of the living cell. 

Though the authors cannot claim to have 
a thorougli knowledge of the chemical aspects 
of the problem, they have been able to 
present a clear and concise discussion of all 
the chemical reactions which aie known to 
be concerned in the process of respiration. 
The book, being a good summary of the 
more important recent work on this 
physiological process, should prove very 
useful to the teacher, the student and also 
tlie investigator. This is perliaps the first 
monograph .in English by English authors of 
the lecent work on respiration which, thougli 
concise, is sufficiently compreliensive. 

B,. S. I. 

He i't 

First Principles oe Television. By 
A. Dinsdale, pp. xv + 234. (London. Chap- 
man ik, Hall, Ltd., 1933. Price 12, s*. M.) 

Progress in Television has been so rapid 
in the past few years that it is difficult for 
an author to bring the various practical 
methods and systems that are in vogue, and 
arrange them in the proper sequence so as 
to be easily understood by the general public. 
The author of this book has very wisely 
sifted the whole field and presented in an 
interesting manner wliat is necessary, to 
S(‘.rve as a good background to a pioper 
understanding of the subject. 

A few pages have been deservedly devoted 
to the elucidation of some elementary prin- 
ciples in optics without which it is difficult 
for the layman to compreliend tlio various 
operations involved. The chapters discuss- 
ing the various systems are well laid. It is 
particularly interesting . to note that the 
author has taken considerable pains to review 
the present state of Television in various 
countries without forgetting even the most 
recent private dernonstj’ation which saw 
in America. 

The book is eminently suited for all those 
who want to have a general idea of the 
principles involved in Television, though the 
author would have catered for a wider circle 
had he included a few chapters for the 
serious experimenter. However the non- 
technicality of the language and the inter- 
esting way in which it is written render the 
book well worth the attention of all those 
interested in the progress of Television. 

0. Ohandrasekhariah. ^ 
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General Mechanics. By Pr.of. Max 
Planck. Translated by H. L. Brose. (London: 
Macmillan & Co., Ltd., 1933. Price 125.) 

Prof. Max Planck’s book on “General 
Mechanics ” is an elementary book on the 
subject which is divided into two parts, 
“Mechanics of a Material Point and 
“ Mechanics of a System of Material Points ” 
including mechanics of a rigid body. Part I 
is divided into six chapters which deal 
with motion in a straight line and in space, 
central force, potential, integrafon of the 
equations of motions, relative motion, and 
constraints. Part II is divided into four 
chapters which deal with Statics and Dy- 
namics of a rigid body; and Statics and 
Dynamics of an arbitrary system of points. 

The beginner, who tries to learn mecha- 
nics, feels the difficulty in understanding 
the physical ideas underlying the different 
systems in mechanics. It has been the aim 
of the author to explain in an elementary 
way the physical motions involved in 
mechanics. He has also endeavoured 
to present the structure of mechanics 
as something evolved step by step. He has 
therefore departed from the traditionally 
prescribed method of presenting the subject 
as a finished product. The traditional 
method may be effective from the practical 
point of view, but is open to criticism not 
only on logical grounds, but also to the 
fact that it is likely to confuse the beginner 
who wants to grasp the physical principles 
underlying the Science of Mechanics. In 
several cases, the author sacrificed concise- 
ness and elegance, and the proofs he has 
given are not necessarily short and elegant 
ones, but they are generally very lucid 
and suggestive. Instead of placing “ ulti- 
mate definitions ” at the beginning of ready 
products, the author, by discussing definite 
problems, has tried to show how these 
definitions became necessary and useful. 

It is doubtful whether many scientists 
will agree with the author that “the enun- 
ciation of Newton’s Law of Gravitation 
is not an fond an expedient invention, but 
rather it is to be regarded as an epistemo- 
logical discovery”. In this book “Vis 
Viva” and “Kinetic Energy ” have been 
used synonymously whereas English Mathe- 
matician's usually define “Vis Viva” as 
twice “Kinetic Energy”. By introducing 
an interesting little dialogue the author has 
explained quite effectively that a couple 
can be transported to any position in its 
own plane without altering its physical 


meaning. Every student of Physics and 
Mathematics should read this book. 

A. 0. B. 

* * 

A Text-Book of Chemistry. By TI. A. 
Wootton and C. W. E. Hooker. (Pp. 488. 
Cambridge: The University Press. Price (>5.) 

The portion of the book dealing with 
theory is well written and most of the 
chemical terms are explained in detail as 
they occur. The descriptive portion of the 
book is ill-balanced ; while the noii-metallic 
elements and their compounds have been 
dealt with in some detail the treatment of 
the metals is meagre. The metallurgy of 
even technically important metals like 
aluminium, lead and copper is disposed of in 
a few sentences. The periodic classification 
is not dealt with at all. Further a few 
advanced ideas are introduced at too early 
a stage for the young beginner in Chemistry 
to appreciate or understajid. The second 
part of the book contains instructions for 
practical work in fairly good detail; there 
are chapters dealing with practical work like 
preparation of substances, volumetric anly- 
sis, etc. The authors of the book have 
attempted to bring forth a volume which is 
ambitious in its scope. Naturally it has 
not been possible to do adequate justice to 
all branches of Chemistry. 

The book can only be recommended to 
Libraries as a volume for general reference 
but it is not suitable as a text-book. 

M. Seshaiyenoar. 

5 |« 

Foundations and Methods oe Ohemioad 
Analysis by the Emission Speotrum. 
Being the authorised translation of “ Dio 
Chemische Emissions spektralaualyso By- 
Dr. Walther Gerlach and Dr. Eugcm Scliweit- 
zer. (Adam Hilger Limited, London, 19,33.) 

Although it is only three years since 
“ Die Chemische Emissions spektralanalyse ” 
was published it has proved so valuable 
to workers in the field that an English 
translation of it should be wehiomo to 
many. 

The English edition has departed from 
the original only in two small sections. 
Table VIII on page 80 provides additional 
data for the quantitative estimation of 
iridium in platinum. The section on spectro- 
photometry is somewhat amplified by a 
description of Twyman and Simeon’s ar- 
rangement and a short description of 



July 1933 ] 


CURRENT SCIENCE 


39 


Scliwarzschild’s law of equality of blacken- 
ing of the photographic plate. 

The get-up of the book is excellent. 

K. E. K. 

SjC sic 

Flight of Fishes. The mechanism, dura- 
tion and extent of the flight of fishes are 
subjects of perennial interest to scientists 
and laymen alike. It is a matter of great 
pleasure, therefore, that Dr. Carl L. Ilubbs 
in a recent contribution {Papers Michigan 
Acad. Bci. Avis and Letters. 17, 575, 1033) 
has recorded detailed and comprehensive 
field observations on the fliglit of lishes. 
The extensive data thus collected have 
enabled him to make a statistical study of 
tlie flight of the Cypselurina^., tlio true 
flying Ashes, and to make remarks on the 
evolution of the flight of Ashes. There 
is ample justifleation for Dr. Ilubbs’ 
remarks that too much of wiiat has been 
written” about the flight of flslies ‘‘has 
been unduly deductive. Many liave argued 
from pre-conceived ideas of tlie flight of 
birds, or from generally erroneous concep- 
tions of the mechanics of flight, just liow 
fishes must fly.” Dr. Hubbs carried out his 
observations in 1929 “in the Fjast and 
South China seas, about western Java, and 
around the entire main island of Japan,” bub 
most of his studies were done during tlic 
first half of June in the course of a journey 
“from Java through Java Sea, Straits of 
Macassar, Celebes Sea, among the Philippine 
Islands, and on to southern Japan. ” The 
small size of the steamer, in wliich Dr. 
Hubbs made his trip, and its slow speed 
were most favourable for carrying out this 
type of work. 

As a result of these field studies we now 
know the flight of the most primitive 


flying fish, Oxyporhamphus. It consists of 
a low, single leap of about 5 to 8 metres. 
Exoewtus, in which only the pectorals are 
enlarged and hence called Monoplane 
Flying Fishes, also makes simple leaps of 
about 10 to 20 metres. In the Oypselurinse, 
in which both the paired fins are enlarged — 
Biplane Flying Fishes, flight of fishes reaches 
its ultimate perfection. In this group flight 
is initiated by the surface skimming or taxi 
movements, and the sole propulsive power 
is provided by the side-to-side sweeping of 
the caudal fin. Once the fish is actually in 
the air, there is no further acquisition of 
power, except sucli as may be derived from 
favourable utilization of air currents. The 
longest single flights were of 12 and 13 
seconds ; the longest compound flight, when 
there are successive leaps, was almost 30 
seconds. The average speed attained in 
the air is about 10 metres per second. 

The mode of surface skimming, the position 
and function of the fins in flight, the control 
of fliglit direction, the duration of the flights, 
the number of successive leaps and the me- 
thods of return to tlie water are all elaborate- 
ly described. The function of the wings of 
young flying fislics is also indicated. 

Eeference is also made to the flight of 
certain fresh- water fishes and it is concluded 
that “ many fishes make leaps of varying 
length and perfection. Certain of the 
Percesoces are adept at leaping. Some of 
tlie relatives of the flying fishes leap ; 
others only skim the surface. These two 
types of aerial locomotion were probably 
independently evolved. Since some flying 
fishes merely leap, whereas others initiate 
their flight with surface-skimming or taxi, 
doubt is thrown on the monophyletic origin 
of flight in the true flying fishes. " 
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University Reform — L 

W E hoped to he able to offer our observa- 
tions on the Eeport of the Punjab Uni- 
versity Committee in this month’s issue of 
Current ficience but though we applied I 
to more than one agency for a copy of that 
undoubtedly interesting document, wo were 
. unable to procure one in time. Anticipating 
its arrival we propose to record here a few 
general reflections on the lines of reform 
along which the universities miglit develop 
their resources and extend their sphere 
of usefulness. 

Broadly speaking, the character of a 
modern university is moulded by tlireo well- 
deiined influences. Thelirst of tliese is the 
type of knowledge which it seeks to promote. 
This obviously has an important bearing on 
the organization of research and the curricula 
of studies. The second influence is that of 
the quality and type of citizen which it 
intends to produce. The power of a univer- 
sity to raise a body of leaders in thought 
and action depends on its cultural traditions, 
its reputation and atmosphere built up by 
its ideals. The third kind of influence which 
affects the compl(‘xion of a university is the 
nature of the ])olitical, social and economic 
environment in which it is situated. Theo- 
retically it is true that th(^ higher interests 
of the universities should not bo subordi- ■ 
nated to tlie obligations of flnane-ial assistance 
wliicli they recidve from the governing 
authorities. There is bound to be difference of 
opinion as regards tlui extent to which the ^ I 
vital forces of tlie country can be permitted 
to impinge on the. legitimate functions of the i 
universities, but then^ can, how(‘.ver, be little 1 
doubt about their attitude towards national 
problems. .1 

Kecently Indian universities liave unfortu- 
nately been subjected to public criticism / 
from more, tlian one standpoint. They are 
regarded as the direct cause of unemploy- 
ment and therefore, among the proposed 
remedial measures to overcome the evil, 
suggestions are made to convert thorn into 
technological institutes. Despite all criticisms, 
no university in India can relinquish its 
position as ‘a corporation of teachers and 
students devoted to the quest of truth’ nor 
can it give up its function of educating the 
latter to responsible membership and col- 
laboration in the practical endeavours of 
society so that ‘the national and cultural wel- 
fare of the people as a whole may be served’. 
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It seems to us that we should be taking 
a narrow view of the functions and responsi- 
bilities of the university if they are confined 
to the preparation of students to be scientific 
researchers, good doctors, lawyers, adminis- 
trators, engineers, financiers, industrialists 
and politicians. The empire of the univer- 
sity is the whole range of the human mind 
and by virtue of the academic prestige it 
enjoys and the -mass of knowledge it 
possesses, it has acquired virtually the com- 
petence to offer solutions to world problems. 
The policy of non-intervention in affairs 
lying outside the academic sphere has tended 
to preserve the freedom of learning and 
thought and its abandonment may be 
desired only if it does not involve the 
sacrifice of liberty. Frequently the univer- 
sities become involuntarily incorporated 
into the political, social and economic 
structure of the State. In countries like 
Italy and Eussia the universities have 
become subordinate branches of the State 
which prescribes their policy, directs and 
controls their academic functions. Though 
the German universities are practically 
all of them State institutions they enjoy 
greater freedom, but it is not unlikely that 
the Nazi idea of the Nordic Superman 
may soon supplant their old ideal of human- 
ism. It is only natural that the tendency 
to concentrate on matters and activities 
outside the university should be strongest 
in countries which have broken loose 
from the pre-war academic traditions. In 
France and England the continuity of 
educational ideas is still maintained because 
the social and political facts of these countries 
have not undergone such a radical trans- 
formation as has overtaken the Central 
European States. Tlans of reform in France 
and England have been confined to adjust- 
ment of the universities to the increasing 
demands of an enlightened democracy’ and 
questions such as access to the university 
and the selection of students for higher 
training have claimed greater attention. 
In the United States learning is made sub- 
servient to the immediate practical ends of 
the people and the tendency to give nniver- 
sity education to the maximum body of 
students has admirably built up American 
democracy. 

Proposals of reform generally deal with 
the technical aspect of university education 
and the powers and constitution of university 
bodies. We sometimes shorten certain 
courses, add new faculties, prescribe more 
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books, stiffen and prolong (‘xaiuinat 
enhance fees and demand longer att.endi 
discuss rules and regulations, become j<‘i 
of powers and privileges of authorities 
also take into account matters outside 
university such as hostels, sports and un 
None of these things can have real sigiiilie 
unless we have a clear conception <)l 
university itself. The new univ<*rsitit‘H 
not afford to remain in cloistenMl seeli 
impervious to the impressions of a raj 
changing world. They must be inirs(U’i' 
big ideas and big men. If the univer^ 
have a limited programme it is no d 
true that they are likely to achieve det 
results and one of them must be tiO 1 
the intelligence of young men so as to oi 
them to turn their talents on any hu 
enterprise with success. 

One of the causes which militiatc^ agi 
the attainment of this modest ambitic 
the large number.of students the univert- 
are required to handle every y(‘ar. 
result is a tendency to mechanize the r 
by reducing human contacts to the miniir 
The. situation becomes almost tragic* v 
we turn to the students. Tlu^ ])r(‘ssiir 
numbers precludes them from imbibing 
traditions of university life and i 
completely understanding the tc^acdu'rs w 
they meet. So the world of stiahml s Un\ 
that of teachers only at offudal point.s 
few other bridges are possible t.o b(^ (‘s 
lishcd. The young men d(\sire l(‘adt*r 
and we can offer them nom^ to guid(‘ 
instruct them in the affairs of tlit‘ W( 
They wish for certainty and cl(*ar didlni 
of the aims of popular rnovenumtH and 
give them no fresh ideas tluit. t. 
imagination. When confronted wit-h si 
tions which do not satisfy t-htdr hi^ 
intellectual ideals, the studemts look u 
the university instruction aslit.t-h* Ixd t.tu* t 
a preparation for obtaining a livelihood. T 
they acquire an enormous knowl<‘dg(‘ 
disconnected facts and ])ass (‘xaminati 
These lead them nowh(‘r(^ Tlndr ii 
intellectual restlessness ami ti‘asing <loi 
do not find a satisfactory answ<‘r and t, 
labours in the class room do not pro^ 
them with employment. It should b<‘ 
wonder that in such circunnstanees t- 
should listen to the voice of the false propl 
and follow them in the forlorn hop(* that d.l 
teachings will lift them ultimatidy oul 
their physical and mental niiscTy’. T 
have faith in them because they are convin 
that these leaders are nearer to the reali 
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of life than their teachers and also because 
they imagine that, out in the heat and tumult 
of popular agitation, there is baking for 
them the bread for the satisfaction of their 
intellectual and physical hunger. 

The interests of our generation are funda- 
mentally economic and it will not be possible 
to prevent young men from entering the 
universities in increasingly large numbers 
to avail themselves of university educa- 
tion as an equipment for careers in life. Few 
of them can aiford to take the academic type 
as their ideal of university training. The 
reaction of the university to this influx is 
to impose hypertrophied qualilications by 
a continuous stiffening of the course of study 
and standards of examinations, A few years 
ago the rise in the number of students used 
to be enthusiastically welcomed as a sign 
of increasing national process ))ut to-day 
we are unconsciously striving to limit the 
admissions. The growing number of students 
is more an index of their distress from 
which they hope to seek temporary relief 
in the university. The idea of mass educa- 
tion in a university is opposed to its character 
as a home of culture. An overflowing class 
offers no opportunities for personal contacts, 
effective collaboration in studies and prac- 
tical participation in rcs(‘arch. When lec- 
tures are to be addressed to a vast body of 
students it becomes an anxious question 
whether every number is kept diligently 
employed and whether they are not otherwise 
industriously occupied. We can hardly 
blame them. The pressure of economic 
necessity weighs too heavily upon them to 
realize that university life is a time of care- 
free enjoyment of a series of intellectual 
banquets. When we realize how many 
students are obliged to earn while studying 
and how incessantly they have to toil, we 
should be less hasty in pronouncing judgment 
on the great transformation of character 
which distinguishes the present from the 
past generation of students. We should 
not at the same time forget that the bulk of 
them belong to social orders from which 
they inherit no pronounced predisposition 
to learning. The present period is really 
a crisis in learning and as a period of transi- 
tion its problems must necessarily be comiffex. 

We hardly succeed in getting an insight 
into the mind of the younger generation 
to whom university reform is only a part of 
universal reform of human society. The 
university secluded from town life has no 
significance to them who wish to keep in 
2 


lively touch with its bustling activities. 
They want really a university which can 
equip them far more efficiently than before 
for the service of the people and the state. 
They wish to become prosperous citizens, 
capable leaders, efficient businessmen and 
wise administrators. They see disintegration 
of the old social order and hope to assist in 
building up a more stable one on a rational 
basis, — essentially human. They wish to 
see the inauguration of the new state with a 
new type of “full man” bringing with him 
a purer code of morality and social justice. 
The “economic man” has not satisfied 
their higher impulses nor have his doctrines 
enabled them to see visions of universal 
harmony and peace. Do the universities 
provide such a type of student with a 
satisfactory answer, offering him opportuni- 
ties to realize where dreams end and where 
hard matter of-fact life begins i The ideal- 
ism of youth is an excellent asset for 
the university whoso existing machinery, 
however, is ill-adapted for transforming it 
into an efficient instrument of service. 

Besides dreams of service, the heart of 
the student is filled with ideas of liberty 
which for lack of clear interpretation are 
likely to be misapplied. It is true that Mife 
without liberty has little signiiicance,’ but 
the liberty whicli gives ethical reality to man 
disciplines his mind, promotes respect for 
ordered society and delights in the supreme 
joy of labour. lias the student opportuni- 
ties of conversing or consulting with maturer 
minds in order to realize that liberty which 
is not love is nothingness’ and that it is 
*a negation of society’ f Liberty in the higher 
sense of the term is the will to strive, to 
serve and to act faithfully and diitifully. 
In the hurry and distraction of modern life 
the word liberty is misunderstood in its 
real scope and in its implications. 

The student is the hub of the university. 
The teachers and all the paraphernalia 
of education gravitate towards this human 
pivot. In reforming the university the 
student problem is undoubtedly the most 
difficult and puzzling. Eecasting of studies, 
examinations and everything else is easy, 
for they are all immaterial and any number 
of alterations of these will not enable the 
university to fulfil their higher functions 
unless and until the growing human mind 
in all its myriad complexities is brought 
to respond to the reforms sympathetically, 
nobly and fully. No university reform can 
be satisfactory if it is not intended to foster 

F 


f 



H CURB.ENT SCIENCE [August 1933 

n the mind of the student and that of the and to emphasize that ‘scholarly work is 
-eacher ^the idea of the oneness of knowledge' service to civilization’. 


Sir Richard Gregory, Bt., F.R.S. 


B tidings that Sir Eichard Gregory, 
editor of Nature, has been elected 
b fellow of the Eoyal Society will have given 
v^ide -spread satisfaction among those who 
njoyed the privilege of meeting him and 
jady Gregory during their visit to this 
lountry in January and February of the 
lurrent year. 

Among the statutes of the Eoyal Society 
3 one, seldom brought into operation, 
nabling election of a personage who, in the 
►pinion of the Council, has rendered conspi- 
uous service to the cause of science, or whose 
lection is deemed to bring signal benefit 
0 the Society. It has been customary 
0 elect successive Prime Ministers under 
his statute, but we do not recall its applica- 
ion to other persons of eminence. Thus a 
pecial interest attaches to the election 
if Sir Eichard Gregory, whose service to 
he cause of science is indeed conspicuous. 
)uring an association with Nature extending 


over forty years, and particularly under 
his long continued editorship, the publica- 
tion has become unique. Its wealth of in- 
formation in all branches of science, the 
courageous and broad-minded survey of 
such current affairs as relate to the progress 
of science, the cultivated and informative 
reviews of books, and the diverse corres- 
pondence columns, are features now so 
familiar to the scientific world that we can 
appreciate them at their true value only by 
considering for a moment the blank in our 
lives that would ensue were Nature, to vanish. 

On behalf of our readers we offer Sir 
Eichard Gregory the warmest congratula- 
tions of Current Science. Since his return 
to England Sir Eichard has been gravely 
ill, but the mail announcing his now dis- 
tinction announces also his convalescence, 
and the hope that his health may be soon 
restored to its original vigour will be uni- 
versal. 



Joseph Priestley, 1733-1804. 


r HE bicentenary of Priestley’s birth on 
13th March, 1733, received special 
ecognition by the Chemical Society at its 
neeting on 6th April, 1933, when addresses 
>n his life and work were delivered by Pro- 
essor A. ]SI. Meldrum, Sir Philip Hartog 
bUd Sir Harold Hartley. These emphasized 
lis remarkable personality, his nobility 
►f character and the novel contribution to 
shemical practice arising from his facility in 
landling gases. 

The life of Priestley merits attentive 
tudy by all students of science, old and 
’'oung. He was a genuine philosopher in- 
jsmuch as he loved wisdom in all the 
►ranches then accessible, and his command 
►f languages was extraordinary. His piety 
nd rectitude were so pronounced and so 
ommingled with curiosity regarding natural 
►henomena that they invited the persecu- 
ion of an intolerant age ; and it is one of 
ife’s ironies that he narrowly escaped de- 
traction on account of his revolutionary 
ympathies when Lavoisier was beheaded 
or his counter-revolutionary proclivities. 


Probably the only years of peace he knew 
were the concluding decade of his life, spent 
with his family in Pennsylvania. 

Scientific experiments were for him a 
hobby early adopted and faithfully pursucMl. 
His admission that he was “ not a practical 
chemist ” in part explains his outstanding 
success, because, as we are reminded by Dr. 
Meldrum, he declared that “ if J had been 
accustomed to the usual chemical ]:)roc(»SB(s3, 
I should not so easily have thought of any 
other ; and without new modes of opera- 
tion I should hardly have discovered any- 
thing new ”. His work on gases began 
in 1767, but he was nearly forty before 
the experiments with air, and the exact 
date of his discovering oxygen remains 
obscure : in fact, the careful surve^y of 
correspondence submitted by Sir Philip 
Hartog to Nature (1st July, 1933, p. 25) 
indicates “ before the month of November, 
1771 ” as being probable, the experiments 
of 1st August, 1774, in Wiltshire and of Isc 
March 1775, in London, being confirmatory 
and extensory. 
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In referring to his outstanding discovery 
Priestley has modestly recorded a reflec- 
tion often recurring in the minds and writ- 
ings of those interested in the relation of 
cause to effect when he says “ it provides 
a striking illustration of a remark I have 
more than once made in my philosophical 
writings and which can hardly he too often 


repeated, namely, that more is owing to 
what we call chance than to any proper de ign 
or preconceived theory in this business 
That reflection remains legitimate, but must 
be accepted only in conjunction with Pas- 
teur’s dictum that “ in the field of observa- 
tion chance favours only those who are 
prepared M. 0. P, 


Locomotion of Fishes. 

By Dr. Sunder Lai Hora, n.sc., f.r.s.e., f.l.s., f.z.s., f.a.s.b., 
Zoological purvey of India, Indian Muscnm, Calcutta. 


T he muscular movements of Ashes have 
been studied from a v(‘ry early time, 
and the researches of Borelli,^ Pettigrew,- 
Maurey* and Breder* deserve special 
mention in this connection. In spite 
of the wealth of literature available on the 
subject (see Breder for bibliography) the 
exact signiiicance of these movements has 
only been realized during the current year 
as a resixlt of the careful work of Dr. J, 
Gray^ in the Lah oratory of Experimental 
Zoology, Cambridge. It was believed that 
the Ans of Ashes are the main organs of 
locomotion, and tliat the Ash impels itscdf 
forwards by the tail and the caudal An. 
These conclusions seem to have been based 
on erroneous impn^ssions, for the eye 
observ(‘S only the movcmients of the tail 
relative to the head instead of observing its 
motion in reflation to the background of 
the Ash. Dr. Gray has, however, recorded 
photographically the movements of a num- 
ber of Ash against a scalcKl background, 
and these, records have enabled him to 
analyse the nature of the part played by 
different organs in the locomotion of Ashes. 

SnperAcially the motions of various types 
of Ash appear to vary considerably from 
one kind to another. For example, the 
most conspicuous features of a moving eel 
are the waves of curvature which pass along 
the length of the body from head to tail. 
In the fast-moving mackerel the visible 
movements appear to be due to transverse 
strokes executed by the posterior end of 
the body across the axis of motion. Dr. 
Gray w^as able to demonstrate that the 
waves of muscular contraction occur in 
almost all Ashes, but that these vary greatly 
in speed of propagation, amplitude and 
frequency. As in eel, the forward pro- 
gression of fishes is mainly due to the waves 
of muscular contraction. It has been 


experimentally demonstrated by Breder in 
the case of i^cardineus erythrophthalmus that 
it makes no appreciable difference in the 
“ cruising ” speed of the fish whether it moves 
with the caudal An intact or with the caudal 
fin carefully amputated. These observa- 
tions have been confirmed by Gray by the 
removal of the caudal fins of the rudd, 
the perch, and the whiting. 

In a Ash moving forwards the waves of 
muscular contraction start from the anterior- 
most region of the body, and it is found 
that the speed of propagation of the waves 
is too low to be controlled by the rate of 
conduction of a simple nervous impulse. 
The forward propulsion of the fish is due to 
the fact that its leading surface faces 
obliquely backwards relative to the head of 
the Ash and that it moves at an angle to 
its own direction of motion. It is thus seen 
that so long as the leading surface is moving 
at an angle to its own path of motion, there 
will b(>i a pressure, exerted at right angles 
to the surface, and so long as the leading sur- 
face is directed obliquely backwards relative 
to the head of the fish, the pressure will be 
directed obliquely forwards. “ The magni- 
tude of the forward thrust depends, among 
other things, on (a) the angle which the sur- 
face of the Ash makes with its own path of 
motion, and (b) on the angle between the 
surface of the Ash and the axis of forward 
movement of the whole fish, (c) on the velo- 
city of transverse movements of the body.” 
Dr. Gray has shown that the underlying 
mechanism of propulsion of a typical fish 
is similar to that of a typical screw pro- 
peller. In this movement it is seen that 
each point on the body of the fish travels 
in a horizontal figure of 8 relative to a 
transverse axis which is moving forwards 
at the same average velocity as the whole 
fish. 
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The idle of the caudal fin is to offer resis- 
tance to the transverse movement of the 
fish, and in this way it causes the posterior 
region of the body to lag behind all those 
parts which lie between itself and the point 
of contraction. As a result each group of 
muscles, as it comes into play, operates on 
a region of the body which is directed 
obliquely backwards relative to the head . The 
caudal fin is also responsible for a fairly 
large percentage of the propulsive thrust, 
which depends upon the nature of the fin 
and of the tail. 

The directional control of fish movement 
is also considered by Gray and he finds that 
“ in some cases such changes are effected 
by movements of the paired fins, but the 
rapid changes so characteristic of the pelagic 
types are effected by the muscles of the 
body itself. In all cases a change in the 
direction of motion has been found to be 
due to the propagation of a muscular wave 
along one side of the body, and the fish 
always turns towards the side along which 
the wave is travelling.” The turning 
movement of a fish is divisible into two 
parts ; during the first phase of the move- 
ment tlie head turns through the water by 
using the tail fin as a fulcrum, while during 
tlie second phase tlie tail moves through 
the water with the head as a fulcrum. 
From this it is evident that the amputation 
of the caudal fin exerts a very far-reaching 
effect on the turning power of the fish. The 
caudal fin is thus seen to exert two forces 
on a moving fish, (1) it tends to inhibit 
the transverse movements of the hind end 
of the body ; (2) it exerts a fraction of the 
forward propulsive thrust.” 

All the muscle fibres of the trunk as 
well as of the tail run in a longitudinal 
direction ; their action is so regulated 


that when a fibre on one side of the bodj 
is fully contracted, its corresponding fibr< 
on the other side of the body is fully relaxed 
The muscle fibres nearest to the anterio: 
end of the body contract first, and th( 
energy thus generated is transmitted mecha 
nically along the body length of the fish 
The transmission of energy takes the fornc 
of tension of the stretched skin and muscles 
of the leading side. As the speed of trans- 
mission of the muscular waves is very vari- 
able, it seems likely that they are not due 
to any nervous impulse or disturbance. 

Dr. Gray’s papers are illustrated witli 
beautiful and instructive plates and a large 
number of explanatory figures in the text. 
In a paper to be published shortly in the 
Journal of Experimental Biology^ Dr. Gray 
promises to elucidate further the role exert- 
ed by the caudal fin during the normal loco- 
motion of the fish. The publication of this 
paper will, it is hoped, help fully to under- 
stand the detailed mechanism of tliis 
important organ. 
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Chemistry of the GEstrogenic Hormones. 


rpHE presence of an active substance in 
ovarian extracts which produces symp- 
toms typical of normal oestrus in ovariec- 
tomised animals was first clearly demon- 
strated by Marshall and Joly in 1906. It 
was shown to be fat-like in its solubility 
and to bo highly thermostable. Allen and 
Doisy in 1923 developed a rapid method 
for the quantitative assay of the hormone 
and in 1927 Ascheim and Zondek showed its 
presence in the urine of pregnant women. 
Shortly afterwards four different groups of 
workers, Doisy et al, Butenandt, Dingc- 
manse, Laqueur et al, and Marrian, isolated 
independently the crystalline oe-stroge- 
nic substance from the urine of pregnant 
women. In an article on the ‘^Becent Pro- 
gress in the chemistry of tlie a'Strus producing 
hormone” in Science Progress (28, 69, 

1933) Dr. Marrian discusses the several 
formulae suggested for tlie substance. The 
work of the different authors mentioned 
clearly showed the presence of two chemi- 
cally distinct oestrogenic substances in 
human pregnancy urine, a hydroxyketonc 
of the formula and a triol, 

Butenandt and HilSebrandt in 1931 con- 
verted the triol into the hydroxyketonc by 
dehydration in vacua with potassium 
bisulphate. Since water was eliminated 
from the two non-acidic hydroxyl groups 
of the former, it was assumed that these 
two hydroxyl groups were attached to 
adjacent carbon atoms. 

fn 1932, Butenandt and Stormer separat- 
ed two isomers of the hydroxyketonc. A 
number of oestrogenic substances have been 
since isolated from the urine of mares. It 
seems likely that there are many closely 
allied oestrogenic substances yet to be dis- 
covered in human and mar<‘S’ urine. 

The work of Butenandt, Thayer, Levin 
and Doisy showed that besides three aro- 
matic double bonds in the molecule of keto- 
hydroxymstrin there was another non-aro- 
matic one. Marrian and co-workers show- 
ed later that the evidence on which the 
fourth double bond was postulated was un- 
tenable and that there were only three 
aromatic double bonds in the ketohydroxy- 
cestrin molecule. This was confirmed by 
Butenandt by hydrogenation experiments. 

On the former evidence of four double 
bonds the following formulse were suggested 
for trihydroxyoestrin (I) and for keto- 
hydroxyoestrin (II) 



/\/\_OH 

\ 



-(MIo -UiH„ 

I II 

But when it was definitely shown that there 
were only tlire.e double bonds, the most 
probable carbon skeletons were the chry- 
sene (III) or the naphthacene (IV) types. 



HI IV 


The r(‘sults of Marrian and ITaslewood 
in 1932, later confirmed by MaOorquodale, 
Thayer and Doisy in 1933, could be inter- 
preted better on the basis of a live-membored 
ring than a six membered one. Therefore 
the most probable skeletons are V and VI 
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The former authors preferred the skeleton 
V and postulated VII and VIII as alter- 
natives for ketohydroxyoestrin. Later sur- 
face film work by Danielle et al clearly sup- 
ported formula VIII. 



VIII 


Simultaneous work on the constitution 
of sterols and bile acids by Eosenheim and 
King in 1932 suggested that a modified 
formula of the type of the chrysene skeleton 
III would explain the chemical and phy- 
sical behaviour of the sterols and bile acids 
better than the old Wieland-Windaus for- 
mula. These views were adopted by Wieland 
and Windaus. This new formula for the 
sterols suggested the probable relation of 
the oestrins to the sterols and thus formula 
VII appeared much more probable. In 
fact, Butenandt went so far as to suggest 
IX and X 


OH3 O 



IX 

for ketohydroxy and trihydroxyoestrin re- 
spectively. His arguments were criticised 
by Marrian as speculative but the most 


recent brilliant researches of Butenandt 
have proved that a-strins are chemically 
related to sterols. 


OIL o 



X 


One of the most remarkable recent de- 
velopments in this subject is the synthetic 
work of Cook and Dodds who have pro- 
duced a large number of cestrogenic sub- 
stances. Among them are (1) 9 : lO-dihy- 
droxy-9 : lO-di-n-butyl-9 : 10-dihydro-l : 2 : 
5 : 6 dibcnzanthracene, (2) 1-keto-J : 2 : 3 : 
4-tetrahydrophenanthrene, (3) 5 : (>-cyclopen- 
teno-1 : 2 -benzanthracene, (4) 1 ; 2-benz- 
pyrene in descending order of potency. Twe 
of these, viz., 1 : 2 benzpyrene and 5 : (l-cyclo 
penteno-1 : 2 -benzanthracene are also power 
ful carcinogenic agents. Tliese results have 
opened a wide field of study. The fact thal 
“ the cell prolification which characteris 
es the mstrus state is in some respect 
reminiscent of the early stages of malignan 
growth,” as stated by Cook and Dodds 
suggests that considerable light may b 
thrown on the whole problem of malignan 
growths. In view of the established relation 
ship between the (BStrins and the store 
group, it will be interesting to hoar th 
results of Cook and Dodds investigation 
on the carcinogenic activity of 1 : 2-cyclc 
pentenophenanthrene which may be r( 
garded as the basic aromatic hydrocarbo 
of both the oestrins and sterols. 
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Letters to the Editor. 


Dilatometric Investigations of the Tryptic 
Digestion of Proteins. 

The kinetics of the tryptic digestion of pro- 
teins can be conveniently followed in the 
two bulb dilatonieter (J. Indian Inst, Sci., 
15A, 17, 1932) from the very commencement 
of the reaction. The hydrolysis is gener- 
ally accompanied by a considerable con- 
traction in volume which, in the case of 


per mini mol. release of KH., appears to be 
characteristic of the structure and amino- 
acid make up of the protein. 

The initial stages of tryptic digestion 
(during the first 30 mins.) appear to be ac- 
companied by an interesting set of changes 
which are registered by the dilatometer 
but are not shown by a corresponding in- 
crease either in carboxyl or amino groups. 
There is, therefore, no linear relationship 


Table. 

Substrate concentration, 1 per cent.; P„ of reaction mixture 7.7; 
Concentration of enzyme in reaction mixture, 0.09 per cent. 



Casein 



Gelatin 


Time in mins. 

30 00 

00 

120 

30 

00 

90 

120 

Dilatometric depression in c.mm. 

4-8 0*() 

7.7 

8*3 

2-2 

3*2 

3-8 

4-3 

Amino nitrogen increase in nigms. 

5*4 7*5 

8*7 

10-0 

3-2 

4*0 

5*0 

0*2 


casein, amounts to nearly 21-5 c.mm. x)er 
gram of material digested ini per cent, con- 
centration for 24 hours at 30°0. The volume 
change is proportional to the release of carb- 
oxyl or amino groups (see table and graph I) 
which are respectively estimated by Willstat- 
ter’s titration and Van Slyke’s gasometric 
method. 

The tryptic hydrolysis of a 1 per cent, 
casein solution at Ph 7*7 gives a depres- 
sion of about 12-3 c.mm. per milli mol. of 
NHjj released during the hydrolysis, while 
gelatin under the same set of conditions, 
gives a contraction of about 9.7 c.mm. 
per milli mol. of NHjj. The volume change 



2 3 4 5 0 7 8 !) lb 


Dilatometric fall in c. mm$. 

Graph I. 


between the volume change and carboxyl 
release (see graph II) during the period. 



Graph II. 

A study of the kinetics of the tryptic diges- 
tion of casein and gelatin reveals that casein is 
split up at approximately double the rate 
at which gelatin hydrolysis proceeds under 
comparable conditions. The dilatometer 
offers a very convenient method of studying 
the in vitro digestibility of various proteins. 

By reason of the large change of 
volume accompanying the hydrolysis, the 
accuracy attainable by the dilatometric 
method is much greater than that usually 
obtained by the chemical methods. As the 
dilatometric column can be read with an ac- 
curacy of 0-6 mm. the error in measurement 
does not usually exceed 1-6 percent, while 



so 
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that involved in Van Slyke analysis is 
about 4 per cent. 

M. Srbenivasaya. 

B. N. Sastri. 

H. B. Sreerangachar. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

July 3, 1933. 


The Ground Terms and Ionisation 
Potential of Br IL 

In the course of investigation of the spark 
spectra of Bromine,* a careful examina- 
tion of the plates taken with an amount 
of inductance just sufficient to elicit the lines 
of Br II and Br III strongly (while there 
is considerable suppression of the lines 
due to higher stages) revealed the following 
combinations between the deepest 4p and 
5p °S, 5p «S of Br II. 

6p ^>S, 5p 

6908 


4p 

101529 (20) 1 

1 108436 (10) 

3058 

=P, 

98470 (16) 

105378 (10) 

1251 

3p 

0 


104127 (10) 


Besides the identical behaviour of the 
five lines under different experimental condi- 
tions, the following progression of the 
interval of the ground term convinces one 
of the correctness of the identification. 
mp(3P2 - 

O I 158 P II 344 P II/O I = 2-18 

8 I 398 Cl II 696 Cl II/8 I = 1*76 

S> I 1988 Br II 3058 Br Il/Se I = 1-54 

The value of 3058 cm"^ obtained for the 
interval 4p(^P2-^PJ of Br II is thus 
quite satisfactory. An interesting feature 
to "be noticed is that the intercombination 
lines 4p®P-6s"’S are much stronger than 
the triplet-triplet combinations. This 
feature might be expected as these inter- 
combinatibn lines essentially form what 
are usually called the resonance lines. 
It is significant to observe here that the 
corresponding intercombination lines in 
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the arc spectrum of selenium of the same 
row of the periodic table have been found 
in absorption by a column of the non- 
luminous vapour.f 

From the quintet system 5p •'^P-ms '"’8, 
identified by Bloch, Bloch and Lacroutc,t 
it has now been possible to obtain the 
deepest term 4p^Po=183280 cm“', yielding a 
value of 22 * 61 / for the second ionisation 
potential of Bromine. The triplets identified 
by the above authors seem to be rather 
uncertain, due to the comparatively low- 
intensity of the combination 5s •‘Sj^-5p 
The author is indebted to Dr. K. E. Kao 
for placing the plates in the 8chuman region, 
taken with the Siegbahn Vacuum 8pectro- 
graph at his disposal. 

A. 8. Eao. 

Department of Physics, 

University College of Science 
and Technology, 

Waltair, 

July 3, 1933. 


The Action of Aluminium Chloride on 
Polymethox3diavones . 

A HYDROXYL group in the 5-position in a 
flavone resembles the orffeo-hydroxyl in 
a phenolic ketone in its resistance to 
methylation under ordinary conditions. It 
appeared probable that, conversely, a 
5-methoxyl of a flavone may be as easy to 
demethylate as an ortho-niet]ioxyl of a 
ketone,. Phlor acetophenone tri methyl ether 
(I) is converted into the dimethyl ether (II) 


MeO^'^OMo 

MeO'^'^Oir 

N^^CO.OIIa 


MeO 

Mod 

(I) 

(fl) 


by heating with aluminium cliloride at 110° .§ 
We have now found that, when a poly- 
methoxyfiavone is submitted to the action 
of aluminium chloride under specified condi- 
tions, demethylation takes place only in 
the 5-position and we are utilizing this 
observation for the synthesis of naturally 
occurring, partially methylated polyhydroxy- 
flavones, such as wogonin, rhamnetin and 
rhamnazin. 


t Kimura, Jap, J. Phij., p. 81, 1926-27. 

X Compt. Rend., 193, 232, 1931. 
g Kostanecki and Tambor, Ber., 32, 2200, 1899. 


* Nature, 131, 170, 1933. 
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The methylation of chrysin (III) in acetone 
solution with methyl sulphate and alkali 
yielded a substance whose melting point 
was different from that of the known 
dimethyl ether.* The analysis indicated 
a C-methyl chrysin dimethyl ether (lY) and 



(lu: (IV) 

o 



treatment witli aluminium chloride led to 
a monometliyl etlier (V), closely res(‘mbling 
tectochrysin in its (*.olour reactions. 

K. Venkataraman. 

G. K, Bharadwa.7. 
Technical Chemistry Laboratories, 

Univt^rsity of tlie Punjab, 

Forman (Christian Colleg(‘, 

Lahor<‘, 

My (), Um, 


The Nervous System of Panulirus. 

Thk thoracic part of the nervous system 
in the Bombay lobster PanullruH has 
been described in the text books as a singl » 
large ganglion formed by the Lision of eleve i 
pairs of ganglia with an opening in the 
centre for tlH». sternal art(‘ry to pass tlirough. 
It is thus figured as a ganglionic ring sending 
out (d(iv(‘n pairs of nerv(^s all round. 

In April last Dr. 0. J. George wrote to me 
from Poona and asked me i.o see if the 
ganglionic mass in the thorax was not 
really two distinct masses. From sonic 
dissections which he had occasion to 
see at Poona he suspected that the descrip- 
tion in the text books was not correct. 
I dissected six specimens collected from 
Bombay and found that there were two 
distinct masses of fused ganglia connected 
together by the double nerve cord, one 
situated anterior and the other posterior 
to the descending sternal artery. The 

*Tasaki, Acta Phytochim., 2, 119, 1925,. 

3 


anterior thoracic mass gives rise to nine 
pairs of nerves and is therefore formed of 
nine pairs of united ganglia, three of the 


'D 



Panulirus. — Nervous System. 
aJ.si. Anterior thoracic ganglion. 

Posterior thoracic ganglion, 
i-v. Walking legs. 

head and six of the thorax, while the 
posterior i.horacic ganglionic mass gives 
rise to two pairs of nerves and is therefore 
made up of two pairs of thoracic ganglia. 
While the individual ganglia coiild bo 
distiiiguislied in the posterior mass such 
a clear demarcation is not seen in the 
anterior mass. A sketch of the system 
appended illustrates the structOTO. 

M. J. PRRSfcJWAXXA. 

Department of Biology, 

Wilson College, 

Bombay, 

June 2(1, 1933. 

Rrfer'mccft : 

Powill and Kohiyar, “J-esi«onR in Piactical 
Biolof?y for Indian Mtudonts, ” pp. 129-131 

Y(*olokar and Hamaiih, “Pamilirus or ilie 
Spiny LobHter of Hoinbay, ” p. 30 (1020). 

Mullan, “Animal Typos,” p. 112 (1929). 
(Udeon, “An Introdtiotion to Xooloi^y, ” p. 43 
(1930). 

Notes on Ficus indiea Linn., and Closely 
allied American Species — Ficus 
laitrifolia Hort. et. Lam., and Ficus 
anihclmintiaa Martius. 

Ficus glahrata HB & K., as noted in Nov. 
Oen. et Sj). II. 47, is a synonym of Ficus 
anthelmintica Martius. Miquel in Hooker’s 
Lon. Jour, of Botany (1, 66, 1848} described 

p 
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it as Pharmacosycea anthelmintica, growing 
as a fine large tree in the primeval forests 
Qf the province of Paraensis et Eio Negro 
in Brazil. Martins mentions about the 
vermicidal property of the latex of this 
species. Ficus laurifoUa Hort., as noted 
in the Diet. Ency. Metho. Bot. Lamarck, 
(2, 495, 1790) is an American species and 
is very much allied to Ficus indica Linn., 
which is distributed, as noted in Flora of 
British India (5, 506, 1890) in Burma, 

Perak, Singapore, Andamans and Malay 
Archijielago. Kurz in his Forest Flora of 
British Burma (2, 442, 1877) reports frequent 
occurrence of Ficus indica in the forests 
from Martaban to Tenasserim. The writer 
during his recent explorations in these 
regions confirms Kurz’s statement. It 
extends, as King remarks, up to Philippines. 
C. E. Parkinson mentions in his A Forest 
Flora of the Andaman Islands^ p. 251, 1923, 
that Ficus indica Linn, is “at first epiphytic, 
often on Padauk or on Mimusops littoralis^ 
and eventually forming an independent 
stem, often of enormous size”. When the 
fruit is ripe in July and August, the tree 
becomes “the rendezvous of pigeons, minahs 
and birds of many other kinds”. 

As regards the systematic position of the. 
two species, Ficus anthelmintica, as far as 
the descriptions go, may be put under 
the section II as a tree — Urostigma cliaracter- 
ised by cf and Q gall flowers, all in one re- 
ceptacle (monoecious) borne at the axils of 
leaves in pairs or rarely solitary with alter- 
nate, entire coriaceous or sub-coriaceous 
leaves. Ficus indica and F, laurifoUa are 
also under the same section. Lamarck con- 
siders F. laurifoUa as the next species to 
F. indica. None of these species appears 
to fit in any one of the other six sections 
of the genus Ficus, which is divided into 
seven broad sections of which Urostigma 
is the largest. The figures of F. anthelmintica 
and F. indica agree quite well. Ficus 
laurifoUa again, as noted by Lamarck, is 
the nearest one to F. indica to which, as 
mentioned by Linneans and quoted by 
Hooker, includes numerous forms of the 
plants. 

Thus, as far as the literature is concerned, 
taking into special consideration the 
monograph on the Indo-Malayan and 
Chinese Ficus by Sir G. King,* I am of 

♦George King, “The species of Ficus of the 
Indo-Malayan and Chinesci Countries”, Annals 
of the Royal Botanic Garden, Calcutta, Vol. I 
(1888). 


opinion that Ficus indica Linn, may 1 
considered as the closest species to thoi 
of F. laurifoUa and F. anthelmintica. Dav 
Prain in his Bengil Plants (2, 97 

1903) considers Eoxburgh’s Ficiis indi 
Amoen {Flora Indica, 3, 539, 1874) 

synonym of Ficus Bengalensis Linn. T1 
vermicidal properties of the latex of . 
anthelmintica indicate that Ficus indi 
may have similar properties. F. indi 
is allied to this species and it may be won 
investigating the latex of the Indian speci 
of F. indica Linn., or other allied Fic‘ 
species. The medicinal properties of t' 
juice of F. indica are already recognize 
“The genus Ficus yields a number of ec 
nomic products. Many species possess 
milky juice containing caoutchouc, as . 
elastica Eoxb., of Sumatra, etc. Some 
the juices are employed externally as w< 
as internally, as that of F. indica L. Soi 
possess anthelmintic properties, as F. anth 
mintica Mart. Some yield gum lac 
shellac as a result of the puncture of i 
insect, as F. rcligiosa L., F. laccifira Eoxb 
and some are esteemed for their frui1 
as F. carica L., F. rcligiosa L., etc. 
Ficus indica Linn, is available in the Eoy 
Botanic Garden, Calcutta, and Botar 
Gardens, Singapore. 

K. BrswAS. 

Herbarium, 

Eoyal Botanic Garden, 

Calcutta, 

July 12, 1933. 

Experiments on the Synthesis of Pinene : 
Synthesis of O^-v-and T rans -.ketonorpinic Acic 

Work lias been in progress in this depai 
ment for some time past to obtain ])ine 
synthetically. An intermediate product 
very great interest, vis., ketonorpinic aci 
has now been obtained, which shou 
facilitate the synthesis of pinene. 

The sodium derivative of Guareschi imi 
reacts with carbonyl bromide in the cold 
yield, among other products, a satisfacto 
yield of ay -dicyano-jSjS -dimethyl-ay -carb 
glutarimide (I) 


no 



■\The Dispensatory of theUnited States of Amerit 
p. 1394 (1908). 
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This on treatment with sulphuric acid at 
105° for five hours gives the anhydride (II) 
and the m-form of ketonorpinic acid (III), 
whereas, at 130° the iwt^-variety (IV) is 
obtained. 


CH— CO 


CMe, >CO 


(11— CO 
TI 






,CH—CO.>II 


CMeaNcO 


\ / 

\OH- 


C^. 


OH— CO„T-I 


OH-COoH 
TIT 


2 ^00 


OH 

IV 


The sodium derivative of ethyl acc^tone- 
dicarboxylate in benzene suspension reacts 
with chloracetol whim lieated in a sealed 
vessel at higli temperature to yield tlie 
diethyl ketonorpinate (V) 


(IT-^COoEt 
C^\q2 \oO 
\CH— OO.Et 


V 


Constitution of this ester has been establislied 
by its conversion into tlie dicarboxylic acid 
(111) on hydrolysis witli baryta. 

Tliis ester (Vj with two active methylene 
groups in 1 : 3 positions should form a 
convenient starting material for the synthesis 
of pinene and allied products. 

P. C. Guha. 

E. 0. Dam Gupta. 


Department of Organic Chemistry, 
Indian Institute of Science^ 
Bangalore, 

Jvly 31, 1933. 


A New Method of Synthesis of Bicyclic 
Compounds. 

The attempts made by Guha and Patel 
(f7. Indian Inst He., 15 A, 125, 1932) to 
eiTect bridge formation between the 1 : 4 
carbon atoms in C7yc2ohexane-2 : 3-dione-l : 4- 
dicarboxylic ester and by Guha and Mayura- 
nathan {Ibid., p. 131), betw<»en the 1 : 3 
carbon atoms of Scheiber and Miesehs ester 
according to the conditions then employed 
were not successful. 

We have now succeeded by a thorough 
modilication of the experimental metho(is 
in effecting the desired bridge formations. 
The disodium derivative of Scheiber and 
MiesePs ester in benzene suspension reacts 


with methylene iodide when heated in a 
closed vessel at a high temperature to form 
the bridged ester (I) which on hydrolysis 
gives ketonopinone (II). 


.COoEt 


/ 

cf. \ \ 

oo/ 

\cO.>Efc 


(JIT..— 


CH~CO 

>CIT. 

\'/ y ■ 

OH— CO 


I 


ir 


Suecinosuccinic ester under similar condi- 
tions yields the 1 : 4-bridged compound. 

This novel method has wide possibilities 
of application to the. synthesis of bicyclic 
compounds in the terpene class. 

P. 0. Guha. 

K. N. Gaind. 

D. E. Mehta. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

July 31, 1933. 


Studies on the Life-History of Limno2)'hyton 
obtusifolium (Miquel). 

The short note published by Mr. B. M. Johri 
in Current Haience, 2, 12, 1933, on the mor- 
phology of L. ohtasifhdmi contains certain 
observations which differ fundamentally from 
those whi(*h [ have been able to gather 
from my studies on the same plant. There 
does not appear to be any discrepancy 
regarding tlie identification of tlie material 
and tlierefore it is necessary for me to briefly 
mention here the points of differenc(>i. 

1. Embryo sae. — ^Mr. .Johri has described 
the embryo sac as possessing only six niuilei. 
In my studies I have come across embryo 
sacs containing all the eight nuclei in the 
(wly stages (Figs. 1 & 2). Probably the 
observations of Mr. Johri have been based 
upon the (ixamination of fully organized 
embryo sacs where two of tlie antipodal 
nuclei have already degenerat(‘d. I may 
further add that tiho synergids possess a 
‘flliform apparatus’. 

2. Tapetum . — In my preparations I And 
that the tapetiim is parietal in origin and 
that there are no middle layers while 
Mr. Johri has described the sporogenous 
origin of the tapetum and the occurrence 
of middle layers. In later stages the tapetal 
cells are found to be wandering amidst the 
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developing pollen grains and they do not 
coalesce to form a true periplasmodium. 

3 . Pollen grain . — The mature pollen gTain 
possesses, besides the tube nucleus, two 
distinct male cells which can he clearly 
made out by a distinct cytoplasmic sheath 
surrounding each male nucleus. This cyto- 
plasmic sheath is quite different in appear- 
ance from the general cytoplasm of the 
pollen grain (Fig. 3). Therefore they are 
not mere male nuclei as has been described 
by Mr. Johri. 



Fi«. 1. X 660 app. Mitotic divisions in the embryo- 
sac ; one of the nuclei at the chalazal end still 
undivided. 

Fig. 2. X 900 app. Eight-nucleate embryo-sac which 
is not yet fully organised. 

Fig- 3. X 900 app. A ripe pollen grain with a tube 
nucleus and two male cells. 

Fig. 4. XI ,800. Polar view of the early anaphase 
of mitosis showing 24 chromosomes (diploid num- 
ber). Satellites seen on 5 of them. 

Fig. S. X 1,800. Polar view of heterotypic meta- 
phase showing 12 bivalents (haploid number). 

Fig. e. X 660 app. Abnormal polar fusion ; each 
polar nucleus being fertilised by a generative 
nucleus. 

Besides the above my detailed studies 
of the same plant both from cytological and 
morphological aspects have revealed the 
following interesting results ; — 

The chromosome number as determined 
both from the haploid and diploid genera- 
tions is found to be 12 and 24 respectively 
(Figs. 5 & 4). The study of the somatic 
mitosis shows the origin and behaviour of 
the ‘chromonema structure' of the chromo- 
somes and the occurrence of constrictions 


and trabants (satellites) on the chromosomes 
(Fig. 4). The longitudinal split in the 
chromosome is found to take place in late 
prophase just before the arrangement of 
the chromosomes on the metaphase plate. 

An abnormal case of fertilisation was 
noticed in which one of the generative nuclei 
was observed to fragment into two and each 
of them fused independently with the two 
polar nuclei (Fig. 6). 

Eegarding the embryogeny, the first longi- 
tudinal wall appears when the proembryo 
is five-celled. The fully formed embryo is 
horse-shoe shaped with practically no 
endosperm surrounding it. 

I wish to express my deep sense of gratitude 
to Dr. M. A. Sampathkumaran, Professor of 
Botany, Central College, Bangalore, under 
whose guidance the work was carried out. 

S. K. l^ARASIMHA MURTHT. 

Department of Botany, 

XJniversity of Mysore, 

Bangalore, 

August 1933. 


Hydro-Electric Schemes in India. 

In the interesting note on hydro -electric 
schemes in India published in the July issue 
of Current Science, the author has omitted to 
draw attention to one feature — the electrical 
isolation of Mysore. With the development 
of systems on the North, South and West, all 
employing 50 cycles, Mysore with its 25 cycles 
may eventually become an island cut off from 
all co-operation with its neighbours. With 
the example of England before us and a 
knowledge of the vast sums recently ex])end(‘d 
in frequency standardization, should w(‘. not 
consider what can be done to save the 
situation 

It may be argued that the case of England 
and of India is not the same and that Mysore 
is large enough to be self-contained. To 
take a few instances, however, what would 
be the position in the event of general 
railway electrification ? It is already almost 
impossible to purchase standard wireless 
apparatus for use on 25 cycle mains, may not 
this apply to electrical machinery in general 
before many years have elapsed f What 
is the effect of 25 cycle illumination on the 
eyesight of villagers Any electrical engi- 
neer could add many more arguments of a 
technical nature and if the whole question 
is considered it seems almost certain that 
sooner or later conversion is bound to come. 
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On the other hand, we are told that this 
step is impossible on the ground of cost. 
One thing is certain, however, and that is, 
that the longer the matter is delayed the 
greater will be tlie cost. In spite of the 
cry “financial stringency”, the present time 
is most opportune ; machinery is cheap, 
and money, in the event of a loan being 
necessary, is also cheap. It is not for a lay- 
man to discuss details, but it appears to me 
that witli a carefully planned progressive 
scheme, the expenditure might not be as 
great as appears likely at first sight. The 
Kolar load which is more than half the total 
must be regarded as temporary and might 
well be left alone. All n(^w extensions 
might be supplied with frequency changers 
(and admittedly run at a loss for a while) 
and the change-over extended backwards 
until tlie cities of Bangalore and Mysore 
were reached. At this point the conversion 
would have to be a wholesale one both 
at the generating station and consumers’ 
premises, but the power involved is com- 
paratively small and there should be no 
great technical difficulty. It would bo in- 
teresting to have the opinion of experts on 
this subject. 

II. E. Watson. 
Indian Instittite of Science, 

Bangalore, 

August 1933. 


Disappearance of Colonies from Count Media. 

This phenomenon was first reported by 
Subrahmanyan and Ganosha Eao {J. Indian 
Inst. Sci., 12A, 253, 1929) in the case of 
soil bacteria and confirmed independently 
by Corbet (J. Rubber Research Inst., Malaya, 
3 , 7, 1931). Its nature and significance 
have so far remained obscure. 

Quantitative studios of a number of soils 
and on a variety of biological media have 
shown the following: — (1) Colonies dis- 
appear from all the count media that have 
so far been devised. (2) The numbers that 
disappear vary witli different soils and are, 
in some cases, as high as 15 per cent, of the 
final counts. (3) The colonies first appear 
in the early stages of incubation, generally 
within the first 3 days. In a short time 
they turn first translucent, then increasingly 
faint until they fade out altogether at the 
end of about a week. (1) It has not, so far, 
been possible to cultivate the disappearing 
organisms owing to the fact that they 


generally die out before the fading of the 
colonies can be observed. 

Further study of the phenomenon is in 
progress to determine its significance in 
relation to (a) the accuracy of the present 
methods of enumerating different soil micro- 
organisms, and (^) disintegration of micro- 
bial cells resulting in their ultimate transfor- 
mation into plant nutrients. 

E. Eajagopalan. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

July 8 , 1933. 


A Note on Cyst-Formation in Proiosiphon 
hotryoidcs (Kutz.) Klebs. 

Thus alga was collected from Bodal, District 
rioshiarpur, Pan jab, wliere it appeared in 
great abundance in fields lying fallow after 
the rains in October 1929. Patches of soil, 
often many yards in diameter, appeared like 
bright green carpets from a distance. The 
alga has a globular aerial portion with 



Fig. 1 . An adult plant with cysts. 

Fig. 2. A slightly branching rhizoid with swelling 
near the dichotomy. 

Fig. 3. A clearly branching rhizoid. 

Fig. 4. Biseriate cysts. 

Fig. S. A plant with mature cysts. 
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3 ticulate chloroplasts and numerous pyre- 
oids. The average size of the vesicle is 
bout ISOfjL, The rhizoidal part is usually 
nbranched but in some cases it shows a clear 
ichotomy at the lower portion (Figs. 1-3). 

A peculiar type of cyst- formation was 
bserved in this alga. The process takes 
lace simultaneously in the rhizoidal and 
erial portions, the protoplasm being 
ivided profusely into a number of rounded 
ieces and extensive wall- formation taking 
lace. The result is the production of a 
umber of red cysts, 18-20jLt in diameter and 
rith granular contents and thick lamellated 
rails (Fig. 6) which are very different from 
hose figured by Oltmanns (Oltmanns 1904, 
1 . 178, fig. 110) and Brunnthaler (Brunnthaler 
915, p. 87, fig. 46). In some cases the 
rhole of the globular aerial portion is filled 
7ith cysts, and usually the cysts occur in a 
ingle row in the rhizoidal portion (Fig. 5), 
mt two or even three irregular rows of cysts 


in this part are not uncommon (Figs. 2 & 4). 
The cysts are rounded in the aerial portion 
and rectangular in the rhizoidal portion due 
to compression of the rhizoidal walls. Very 
often the lower portion of certain rhizoids 
becomes distinctly swollen and has 3-4 series 
of cysts inside (Fig. 3). The peculiarity in 
cyst-formation, therefore, consists in the 
occasional multiseriate nature of the cysts, 
which is sometimes accompanied by a clear 
swelling near the dichotomy. 

S. L. Ghose. 

M. S. Eandhawa. 

Department of Botany, 

University of the Panjab, Lahore, 

July 5, 1933. 
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The Glacier.^ xi 


am born on the height, in the wintry night. 
Of my misty mother the Cloud ; 

Vooed by the Earth, she dies giving birth. 
And I, like a living shroud, 

Spread my white form and am tossed by the 
Against the breast of my sire ; [storm 
Vhile the thunder groans, and the whirlwind 
And the lightning flashes fire. [moans, 

5oft and white, like a new-born sprite, 

My infant way I grope, 
iimless and free — my road to the sea 
No more than a hazard of slope : 

For a shoulder of rock, or haply a block, 
May govern the path of my motion ; 
k spur may frown and send me down 
On my way to a different ocean. 

lhased by the Wind, I hide behind 
Some sheltering boss or hollow, 

Vnd laugh to spy him blundering by, 

Safe tha": he cannot follow. 

^ith a sudden iweep I plunge down the 
And then the mighty hush [steep, 

3f slumbering crag and pinnacled jag 
Is rent by my thunderous rush. 

From islets serene and dells of green 
The Gentian and Alpine Eose 
Dpen their eyes in smiling surprise 
At the depth of my chilly snows. 


I harden and grow, as I pass below 
With my burden of fallen blocks. 

Which, seized in the vice of my sinews of ice, 
Chisel my bed in the rocks. 

Circling around the hummocky ground, 

I am sprawling half-asleep ; 

Or over the edge of a dizzy ledge, 

Eeckless, I madly leap. 

And wherever a crack has rent my back. 
From my crystal deeps are wrung 

Soft shadows new and shafts as blue 
As the sky from which I sprung. 

When the breathless spell of the flaming 
Of dead Day fades before me, [farewell 

As she follows his hearse. Night stoops like 
To fling her mantle o’er me. [a nurse 

But the Moon will arise and steal from the 
To pluck the mantle aside, [skies 

And awake with the blaze of her silver rays 
The glory my crevices hide. 

And when she retires with her dulcet fires. 
The sombre dark I leaven, 

Eeflecting sweet bars of light from the stars 
That bejewcl the bowl of Heaven. 

The morning Sun wakes me to fun. 

As he pierces the Earth’s blue rafter ; 

I flash in my strength, but dissolve at length 
Into streams of gurgling laughter. 

E. H. P. 
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The Industrial Outlook. 


Industrialising India.* 

had occasion to review in our columns’^ 

the thoughtful contribution of Sir 
M. Visvesvaraya to the problem of Un- 
employment in India. The present publica- 
tion is a continuation of the above with some 
definite suggestions regarding the lines of 
action to be taken by the Government and 
others interested in the industrial develop- 
ment of the country. In his introductory 
remarks the author lays stress on the fact 
that industrialisation will be the sole means 
of relieving the increasing unemployment, 
raising the status of the people and restoring 
the prosperity of the country. Although 
agriculture is the basic industry of the 
human race, yet it has always been a 
precarious means of livelihood, so that if 
the country is to prosper the pressure on 
the land should bo reduced without impair- 
ing the efficiency of agricultural production. 
The Government as well as the members of 
the public should direct their attention to 
the development of industries, which alone 
would contribute materially to the prosperity 
of the country. 

In recent years, the Indian export of 
finished articles has greatly diminished 
while imports of similar materials from 
abroad has considerably increased. The 
small favourable trade balance, which is also 
steadily diminishing, is largely due to in- 
crease in the exports of raw materials, a 
position wliich, in the eyes of experienced 
critics, is not likely to be maintained very 
long. Various parts of the world, hitherto 
undeveloped, are now producing increasing 
quantities of grains and food articles, so 
that, before long, we may be faced with a 
situation in which we will be the exporters 
of neither raw materials nor finished 
articles. 

After classifying tlie possible new industries 
under three main heads — large, medium and 
smalF — the author proceeds to discuss the 
nature of the structure that is immediately 
needed for their development. There should 


* lyidustrialisincj India : Constructive Policies 
and Plan, by Sir M. Visvesvaraya, k.c.i.e., Ln.D. 
An address delivered before the Mysore Chamber 
of Commerce on the 10th July 1933. The 
Bangalore Press, Bangalore. Price As. 12. 

^ “ Unemployment in India,'’ Curr. 8ci,, 1, 93, 
1932. 

2 Vide Curr, Sci,, 1, 95, 1932. 


be (1) a general organisation composed of 
representatives of Government and business 
men who, by mutual co-operation, would 
maintain the atmosphere favourable to the 
rapid growth of industries, (2) local 
organisations such as councils in cities and 
rural areas for promoting industries suited 
for the particular localities, (3) adequate tariil 
protection for such industries as need them, 
(4) banking facilities, (5) provision of 
statistical information, and (6) proper 
legislation regarding the Companies Act and 
managing agency system so that the public 
may develop confidence and business will 
attract the necessary capital. Tlie industrial 
sense of tlie country may be further 
developed by holding exliibitions and organ- 
ising commercial museums and demon- 
stration stations, encouraging industrial 
research, imparting technical education and 
arranging for easy transport facilities. 

The present conditions in India arc highly 
discouraging. Millions of people in rural 
areas live in abject poverty and tens of 
thousands of graduates and educated men 
roam about the country in search of employ- 
ment. The only possible way of maintaining 
the rapidly increasing millions of India in a 
moderate state of comfort is to adopt a policy 
of rapid industrialisation. The programme 
of development during the next few years 
has to be carefully planned and energetically 
carried out. If left to the chances of natural 
growth under existing abnormal conditions 
it is impossible to expect any real progress. 
It is, therefore, absolutely necessary for those 
in authority to adopt immediate and effective 
measures for checking the present drift 
towards ruralisation and take steps to attract 
the best talents of the country— which aie 
rusting through neglect — to work out a 
^hemo of industrial development. 

^ The country owes a deep debt of gratitude 
to the veteran statesman who, in spite of 
his declining years, is still one of the fore- 
most in the cause of public service. Sir 
Visvesvaraya has no doubt given much 
thought to the details of many of the indus- 
tries that he has referred to in the course of 
his several public addresses and it will be 
highly stimulating both to those engaged in 
the promotion of industries and to . the mem- 
bers of the public if he could further^^yqlop 
some of his themes and show precisely ho'^ 
certain specific industries, can- ber^s^-f^ly 
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eloped in certain parts of the country, 
ention may also be drawn to the fact 
b side by side with the development of 
industries, the produce fiom land 
uld also be increased. We may even 
ture to suggest that the new industries 
more likely to succeed if they involve 
utilisation of surplus agricultural pro- 
e — wherein there is yet no danger of 
iign competition — and cheap labour, 
Lch is plentifully available, rather than 
tiey require the importance of either raw 
terials or expensive machinery from 
oad. 


The Future of the Sugar Industry. 

is rather unfortunate that the Conference 
held recently at Simla did not lead to 
T definition of policy that would mate- 
ly help the cause of the sugar industry in 
country. There was ample scope for the 
5 exchange of views, but the delegates 
Id not arrive at any unanimous decision 
arding any one of the items on the agenda. 
3 Central Government, quite wisely, sought 
necessary guidance from the experience 
the Provincial representatives, but the 
:er were unfortunately so circumscribed 
,t they could not view the problem as an 
India question. The Conference thus 
led the delegates parting with the satis- 
tion that they had an opportunity to 
ierstand each other’s views and plans. 

?he Conference was convened by the 
vernment of India to consider whether 
the present rate of development of the 
:ar industry is satisfactory, (2) theprotec- 
Li has unduly benefited the manufacturers 
the expense of the consumers, (3) the 
lefits of protection are being adequately 
bributed between the cane growers and 
sugar manufacturers, (4) the interests of 
I industry will be best served by zoning of 
as, licensing factories, fixation of cane 
oes or other means,- and (5) any legislation 
needed to regulate the Indian sugar 
.ustry and, if so, to what extent the neces- 
y action should be taken by the Central 
bhe Provincial Governments. 

Che proceedings of the Conference may be 
timed up as follows : — The chairman 
ian Sir Fazl-i-Hussain) welcomed the 
egates in a short and felicitous speech and 
ced the problems at issue before the 
eting. The discussion on the present 

lObh to 12th July 1933. 


position of the sugar industry elicited diverse 
opinions, the provinces which had already 
made some headway viewing further expan- 
sion with disfavour while the others, less 
fortunate, pleaded for the erection of more 
factories. A resolution expressing satisfac- 
tion with the present progress and viewing 
further production of white sugar as being 
detrimental to the interests of raw sugar 
(gur) manufacture was passed by a majority, 
but was rescinded at a later stage. Con- 
siderable amount of time was devoted to 
the discussion as to whether any legislation 
was needed to regulate the nature of the 
relation between the growers and the manu- 
facturers. Some of the provinces were for 
the zoning of the areas and regulation of the 
cane prices while the others wore either 
opposed to such an arrangement or had no 
experience of the problem. A small com- 
mittee was appointed to go into the question, 
but their findings were ignored as a ‘ private 
report’, so that although the United Pro- 
vinces is already faced with the difficult 
problem of having to adjust the relation 
between over thirty factories and the growers, 
no useful line of action could be agreed upon. 
Sometime was devoted to a discussion of the 
problem of utilisation of molasses, but a 
resolution sponsored by twenty members 
requesting that (a) sugar manufacturers be 
permitted to produce power alcohol from 
waste molasses and sell it for use in India 
and abroad, and (&) petrol companies in 
India be made to sell liquid fuel containing 
30 per cent alcohol was disallowed by the 
chairman. The Conference thus terminated 
having reached no decision regarding any 
of the points at issue. 

It is indeed regrettable that the Confer- 
ence could not view the problems in tlieir 
proper perspective and arrive at decisions 
which would not only ease the present 
situation but also avert possible difficulties 
which would arise in the future when the 
protective tariff is withdrawn. Any one 
interested in the stabilisation of a prosper- 
ous sugar industry in the country should 
take the following facts into consideration : — 
(1) All provinces of the country are not 
equally well adapted for growing sugarcane 
in an intensive manner that would facilitate 
a large-scale production of the sugar at 
rates that would defy competition from 
other parts of the world. (2) In certain 
parts of the country, particularly in regions 
which are far away from the coast and 
situated at considerable distances from the 
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more intense sugarcane areas, it may still 
be possible to produce sugar at competitive 
rates owing to the heavy cost of transit 
from one part of the country to the other. 
(3) In all civilised countries the consump- 
tion of sugar per head of population has 
greatly increased during the past few 
decades. It is not improbable, therefore, that 
with a more liberal supply of sugar and 
with increasing general prosperity, the 
Indian consumption may become doubled 
or even trebled during the next half century. 
(4j x\lthough raw sugar has certain good 
qualities and appeals to a particular type of 
palate, yet even in orthodox circles it is 
now being steadily displaced by the cleaner 
and better-keeping wliite sugar. Tlic senti- 
ment against the use of bone chai’coal is 
steadily weakening and with the introduc- 
tion of new and more active types of 
charcoals of vegetable origin even tlie little 
objection which now exists against white 
sugar will soon disappear. f5) The process 
of rclining raw sugar is at present some- 
what expensive and wasteful, but with 
improvement in tlio technique it should be 
possible to convert it into a paying industry. 
In other words, even in localities where 
cane growing is somewhat scattered it may 
soon bo possible to collect all the raw sugar 
and convert it into the white, crystalline 
product. (0) The problem of utilisation of 
molasses is already assuming serious propor- 
tions. Unless 'Some new use such as con- 
version into crystalline sugar or edible 
sugar syrups is developed, manxifacturo of 
power alcohol would bo the only satisfactory 
method of utilising the largo quantities that 
would be turned out every year by the 
numerous sugar factories in the country. 

Eeviewing the present position in the 
light of the above facts, it would be seen 
that the cultivation of sugarcane, as also 
the manufacture of white sugar, will always 
be more intense and more paying in certain 
parts of the country (e.g., a largo stretcli of 
the Indo-Gangetic plain) than in others. 
There are also fairly big patches in other 
parts of the country where sugar can always 
be produced on a competitive basis. Some 
of these areas are situated far inland (e.g.j 
Mysore), so that with the additional protec- 
tion imposed by the high cost of transit 
they could always defy foreign or other 
internal competition. It should, at the 
same time, be admitted that there are seve- 
ral other tracts in the country where cane 
is now being grown and factories are either 


already operating or on the point of doing 
so, where the industry will either not pay or 
will bring in a useful return only so long as the 
present protective tariff prevails. It would 
follow, therefore, that the Central and the 
Provincial Governments should actively 
co-operate in encouraging areas where the 
conditions will always be favourable for 
profitable manufacture of sugar and discour- 
age others where the investors are eventually 
likely to fail. It is no doubt true that it will 
be difficult to arrive at correct estimates of 
the cost of production of sugar in diilorent 
parts of the count.ry and the possible extent 
to which they could eventually compote on 
the basis of free trade, but judging from the 
average yield of cane and tlie general factory 
conditions, it should be possible for a com- 
petent committee of experts to arrive at 
useful working estimates for dilferent locali- 
ties whicli would serve for the guidance of 
tlie Government or the information of the 
public. Tlie success of several North Indian 
factories has inspired a certain amount of 
confidence in the sugar industry and large 
amount of capital is flowing unreservedly 
oven into areas where the industry will not 
pay. The public should, therefore, be given 
the necessary autlientic information so that 
they would be properly guided in their 
investments on new ventures. 

The future of white sugar in relation to 
gur will largely be determined by public 
taste. There is already evidence of increas- 
ing favour for the white sugar and if tlio 
conditions prevailing in certain Western 
countries like Great Britain could be taken 
as the standard, one may reasonably expect 
that white sugar will soon almost entirely 
displace the raw product. 

Witli regard to the total consumption of 
sugar, the experience of different parts of 
the world would point to its being definitely 
on khe increase, India could be no excep- 
tion to tlie rapidly developing sweet tooth” 
so that this tendency combined with the 
possible preference for the white sugar will 
hold out a highly hopeful future for the 
sugar industry. 

It is no doubt true that a pampered and 
well-protected industry may {sic} take its 
own terms both to the growers and to the 
consumers. With a view to ensuring fair 
deal to the latter, the Central and the 
Provincial Governments can maintain com- 
petent standing committees that can deter- 
mine (a) the minimum price to be paid to 
cane in each locality, and (b) the maximum 
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price that should be paid by the consumer 
in any part of the country. At the same 
time, with a view to reducing the risk of 
excessive internal competition, the Central 
Government may legislate offering a useful 
bounty on sugar exported abroad. In this 
manner not only will there be fair deal all 
round but by the adoption of a watchful 
policy the Government will also be stabilis- 
ing an industry which the protective tariff 
has now helped to create. At their end the 
manufacturers should also organise their 
efforts both for increasing the popularity of 
sugar as an article of food and for establish- 
ing a useful export trade. 

It has already been mentioned that the 
process of sugar refining as at present 
practised, is. not paying except for the 
manufacturer of sugar of the highest type of 
purity for which there is only a limited 
demand. Since the establishment of 
refineries will be the only workable means 
of manufacturing white sugar in certain 
parts of the country where cane is scattered, 
it may therefore be necessary to initiate 
researches with a view to simplifying the 
process of refining so that raw sugar can be 
converted into white product at moderate 
cost. The Central Government should 
encourage the necessary scientific investi- 
gations by subsidising them and offering 
attractive prizes for new and workable 
methods. 

The problem of utilisation of molasses is 
engaging the attention of scientists all over 
the world, but so far only the manufacture 
of power alcohol has proved to be the most 
satisfactory method of converting that 
by-product into an article of commerce. 
The fermentation of molasses to alcohol is 
now a fairly well standardised process and 
yields of about 90 per cent, of the theoretical 
amount of alcohol may be reasonably expect- 
ed from well-managed distilleries. Two 
essential points for success of the manu- 
facture are that the process should be 
continuous and that the energy spent on the 
distillation of alcohol should be reduced 
to a minimum. There are now a few good 
types of fermenting and distilling plants on 
the market and with proper technical control 
it should be possible to make the process a 
success. Alcohol of nearly absolute purity 
is miscible with petrol in all proportions and, 
as suggested by several of tbe representatives 
at the recent Conference, all internal com- 
bustion engines designed to run on pure 
petrol can work, with at least the same 


efficiency, on liquid fuel containing 30 p 
cent, of alcohol and 70 of petrol. In add 
tion to the above, alcohol is the has 
material for a number of chemical man 
factures and pharmaceutical preparatior 
so that, with an abundant supply of chej 
alcohol, there will be a groat stimulus 
various other industries in the country. 

It should be admitted, however, that t 
excise control of the manufacture of alcob 
by private factories is highly difficult, 
may, therefore, be suggested that the man 
facture of alcohol from molasses be esla 
lished as a separate industry managed 
adequately supervised by the State. T 
distilling company can then buy t 
molasses at scheduled rates from the sug 
factories in the neighbourhood and man 
facture the alcohol. The size of the fermer 
ing and the distilling plants would depei 
on the amount of molasses available in t 
district. The alcohol thus produced ca 
at any rate for the present, be distribut 
directly under State supervision. Admixto 
with petrol may be carried out at the t 
provincial stores and the new liquid fi 
supplied as such, to the retail dealers wl 
in turn, will sell it to the consumers. In tl 
manner, both the misuse of alcohol as su 
and the possible further adulteration 
petrol with alcohol can be avoided. 

It is not improbable that there may be 
certain amount of misgiving in the minds 
the petrol manufacturers that the consum 
tion of their product will be reduced to t 
extent to which alcohol is added. But su 
need not necessarily be the case. T 
abundant supply of cheap fuel will in fs 
stimulate increased consumption of the n( 
petrol by automobiles and as also vario 
industries. Moreover, petroleum has seve 
valuable properties which could not 
easily displaced by alcohol so that there 
no need to apprehend the future of the 
mining industry. 

Other possible uses of molasses wor 
relate to either its conversion to clean su^ 
syrup, manufacture of animal feeds 
utilisation as manure for sugarcane a 
other crops as is now being done in otl 
countries. It is no doubt true that molasi 
contains the major part of the miner 
taken up by the cane during its life, but t 
sugar present along with it will be larg< 
wasted in the soil. It is possible that unc 
highly favourable conditions the molasi 
will help the soil to fix the nitrogen of 1 
atmosphere, but, more often than n 
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injudicious application of molasses either as 
such or with diluted water to the soil would 
lead to profuse growth o£ fungi, which 
would not only lead to soil sickness but also 
perhaps attack the cane growing thereon. 

In the foregoing columns we have only 
outlined some of the more important prob- 
lems that now face the sugar industry in the 
country. Factories are springing up every- 
where at a rapid rate and it is not unlikely 
that, before long, some of the problems may 
become highly acute. It is suggested, there- 


fore, that while conditions are still favo 
able the Government should take the ini 
tive in the matter and appoint a compet 
committee to go into the above and rela 
problems and advise them with regard 
the best means of dealing with them. I 
not too much to hope that by the adopt 
of such a wise and far-sighted policy, In 
will not only have stable sugar industry 
her own, but will also, before long, be one 
the foremost sugar exporting countries 
the World. 


Research Notes. 


Peach Yellows and Sandal Spike. 

In a recent paper {Contrib. Boyce Thompson 
Ins., 5, 19, 1*933) Dr. L. O. Kunkcl shows 
that peacli yellows is transmitted by the 
leaf hopper Macropsis trmiaeulata, and not 
by several other suctorial insects with which 
transmission experiments were tried. The 
obvious inference is that M. trimaeulata 
is the specific vector of peach yellows. 

This result is of considerable interest 
as the vector of this virus disease, like 
that of sandal spike, has eluded prolonged 
investigation. Moreover, with sandal spike, 
peach yellows was at one time regarded 
as being due to unbalanced sap circulation, 
a theory which continued in certain quarters 
because the vectors of these diseases were 
unknown. The case of peach yellows has 
also been cited as an argument against 
the hypothesis (Dover, Ind. For. liec., 17 , 
1, 1932) that sandal spike is transmitted 
by a specific suctorial vector belonging 
to the Jassidac, in which group the vectors 
of other yellows diseases, such as Aster 
yellows, are included. It was said tliat 
“Tlie fact that other diseases are carried 
by sap-sucking insects does not form a 
sound argument for extending the analogy 
to spike-dis(^ase. Then', are several diseases 
of the virus group, in fact, which have not 
been transmitted by sucking insects. Peach 
yellows and peach rosette are typical 
instances in point. ” According to 
Quanjer (Phytopathology, 21 , 577, 1931), 
however, the yellows diseases are character- 
ized by the fact that they are transmitted 
only by grafting and by specific suctorial 
vectors (never by mechanical sap inocula- 
tion), peach yellows and sandal spike being 
regarded as exceptions to the rule, as they 
had been transmitted by grafting but not by 


insects. Dr. Kunkel’s work, therefore, 
only definitely identifies peach yellows w 
th(' other yellows diseases, but provi 
indirect support for the contention thai 
specific suctorial vector is also responsi 
for the transmission of sandal spike, i 
remaining exception in the yellows gre 
of viroses. 

The success which has attended 1 
Kunkel’s studies on peach yellows, and 
work on other yellows diseases, should prov 
much encouragement and inspiration 
those engaged on the problem of sam 
spike. Patience and a critical attack lif 
conquered the most elusive problems offei 
by virus diseases, and there- is every reae 
to suppose that the sandal spike probL 
is susceptible to the sam(^ approach, 
fact the information alrc^ady availal 
suggests that it will not be long bef( 
th(^ cause of sandal spike is positive 
determined. 

Ceurio Dover. 


The Origin of Granite Magmas. 

The recent paper by P. Fskola (Miner, u 
Petrogr. Mitteil, 12 , Nos. r)and(>, 1932) fori 
an important contribution towards the so] 
tion of the controvi^rsial problem of t 
origin of granitic magmas. From liis in 
mate knowledge of pre-Cambrian massi 
he discusses the possibility of reconcili 
the two apparently opposed facts — “ t 
downward increase in the amount of grani 
in the upper parts of the earth’s crust ai 
the downward increase of basicity in t 
globe as a whole.” His conclusions may 
briefly summarised as follows : ‘‘ (1) The si 
crust (a) originated mainly by crystaUiz 
tion-difCerentiation allied with parti 
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ective) re-fusion and squeezing out of sub- 
nce from older rocks and (b) has gradually 
3kened during geological ages. (2) The 
vnward increase in the amount of granite is 
5 to its magma-tectonic origin — the magma 
jinating in the roots of orogens and for the 
St part, solidifying there ; whereas the re- 
ied amount of granite near surface is due 
the rise of basic material into the upper 
es of the orogens, and to large-scale 
visions of basic lava in the kratogens.” 
cola does not believe that a granite could 
i^inate from a basic silicate magma like 
t of plateau basalt by a process of crys- 
ization-difterentiation, as suggested by 
Imes. Eskola’s considered opinion on the 
blem of the origin of magmas is that “ in 
formation of the Earth’s lithosphere, 
erentiation (preferentially by the squeez- 
out of fluid from crystal mesh) was most 
ictive in the earliest stages, whereas 
ingenesis may have played a more im- 
tant role during the later erogenic 
iods.’’ 


New Constitutional Formula for Alkannin. 

THOUGH attempts have been made since 
3 to study the composition and consti- 
ion of alkannin — the important colour- 
principle of alkanet root — sufflcienu 
able data which would indicate to a 
rect formula are yet wanting. Its com- 
ition has been given by various investi- 
ors, as 

and 0-3, 

JL, V. Betrabet and G. C. Chakravarti 
oc, Ind, Sci, Gong., 1930, p. 181 ; 1931, 
166 ; J. Indian Inst. Sei., 16A, pt. 4, 41, 
.3) have suggested a new formula for 
annin. Unlike the previous workers, 
y subjected alkannin to - an exhaustive 
'ification through its acetyl derivative and 
re as the empirical formula, 

lecular weight determinations showed 
jt the actual formula was double that of 
> empirical one and was Cg^TI^gOg. The 
mation of a tetra acetyl-, tetra-benzoyl-, 
lethoxy-, dimethoxy-dibenzoyi-, and 
arbethoxy-, derivatives showed definitely 
1 presence of four hydroxyl groups 
wo phenolic and two alcoholic. Oxi- 
uon experiments yielded oxalic and suc- 
ic acids along with two nitro -compounds 
i a neutral body. Distillation with zinc 
3 t gave -methyl-anthracene. 

Tiom the molecular weight of a tetra- 
tylleuco -alkannin and from the formation 


of naphthazarin on distillation of alkan- 
nin in vamio, Raudnitz, Redlich and Fiedler 
{Ber., 64, 1835, 1931 ; cf. Eaudnitz, ibid., 
65, 159, 1932 suggested as the 

molecular formula having the following con- 
stitution : 


OH O 

/x/x 


-CH : OMe. 


x/x/ 

OH O 


CH : CIIMe 


Dieteiie, Salomon and Hosseck {Ibid., 
64, 2086, 1931) ozonised alkannin in chloro- 
form and got a dihydroxynaphthaquinone- 
dicarboxylic acid. They assigned 
as the formula with the following structure : 

OH O 


/x/x 


x/x/ 

OH O 


-OHMe. CH : CHMe. 


Betrabet and ChakravarLi (loo. cit.) have 
correlated the whole data and suggested 
the following constitution : 


OH O 


CHi 


CH3 

I 


CHo 


/X/X-OH 

X 


OH 0 


OH 


CH 



Big as the molecule is, it is very difficult 
to say that this is the constitution. A 
larger number of degradation products have 
to be studied. The authors say that further 
experiments on these lines are in progress. 
The results of these investigations should 
be very welcome to ‘'structural chemists”. 


Anisotropies in Paramagnetic Crystals. 

In continuation of the work briefly described 
in a previous issue of this Journal (Gurr. Sci., 
1, 239, 1933) Krishnan, Ohakravarty and 
Banerjee have extended their investigation 
to paramagnetic crystals, and in Phil. Trans. 
Roy. Soo., A 232, 99, 1933, they give a 
detailed report of the results of measurement 
on a large number of paramagnetic sulphates 
and double sulphates. The measurements, 
seek to remove the discrepancies between 
various observers. The work of Jackson 
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(Phil Trans,, 224, 1, 1924; 226, 107, 1927) 
is discussed in detail and some errors intro- 
duced by neglecting the signs of the couples 
acting on the crystal cylinders employed by 
Jackson are corrected. Details of the 
method employed by the authors are given ; 
in the main the method is similar to that 
used by them in tlie case of diamagnetic 
crystals. A comparison of their results with 
those of others is also given. Among the 
crystals studied manganese ammonium sul- 
phate was found to have the smallest aniso- 
tropy; the smallness of anisotropy is in 
agreement with what is to be expected from 
theory. Further work on the variation of the 
susceptibilities of some of the crystals at 
low temperatures is also reported to be in 
progress. 


Unit Characters in Fossils. 

In a recent nmnber of the Proceedings 
of the Cambridge Philosophical Society, 7, 
4, 1933, H. H. Swinnertoii has pub- 

lished a paper on what he calls the ‘‘ unit 
characters ” in fossils. He mentions that 
the pahneontologist can often trace such a 
“ unit character ” in any particular group 
of fossil organisms through successive periods 
of time, and as such he iinds it of great value 
in working out evolutionary series. “The 
peculiarities of the unit characters arc : (1) 

the unit character undergoes serial changes, 
both in development and evolution, (2) serial 
change in development is parallel to that in 
evolution, (3) the time of onset of a char- 
acter and of its successive pliases of change 
varies in diiTerent individuals and changes 
progressiv(4y in successive communities, (4) 
tlie rate of change in expression of a cliar- 
acter vairi(‘s in different individuals, but 
becomes progressivtdy more rapid in suc- 
cessively later communitic'S, (5) unit char- 
acters behave independently of one another.” 


The Feeding Mechanism of Branchiopoda. 

Prop. H. G. Cannon in an interesting 
paper [Phil, Trans., B. 222, 1933) 

describes the feeding mechanism in the 
four orders — Anostraca, Lipostraca, Clado- 
cera, Conchostraca and Notostraca of 
the sub-class Branchiopoda. The order 
Lipostraca is particularly interesting since 
it is only represented by a fossil form 
Lepidocaris. According to Prof. Cannon, 
from a structure like the gnathobase of 
Lepidocaris, the gnathobases of all the 


orders enumerated above except Notostraca, 
could be derived. In describing the possible 
line of evolution of the filtering trunk 
limbs in the five orders, he points out how 
in the original Branchiopod the anteriorly 
directed food stream developed secondarily 
and therefore it is not an effective mecha- 
nism. Consequent on the increase in the size 
of particles and decrease in the effect of 
suctions, the basal endites become modified 
along two lines, into structures of greater 
efficiency. On the one hand the I^Totostracan 
apparatus with endites projecting forwards 
and with no food grooves was evolved, while 
on the other, an apparatus with endites pro- 
jecting backwards was formed in Anostraca, 
Cladocera, Conchostraca and Lipostraca. 
In these latter groups, filter setae were 
developed and therefore the endites func- 
tioned both as food procuring and filtering 
agents. These are called siniognathobases. 
Further Prof. Cannon points out that the 
proper functioning of the Branchiopod 
phyllopodium (or the ultimate filtering limb) 
depends on the backwardly projecting exites, 
endopudites and endites from the thickened 
corm. He suggest;S that togetlier with the 
body wall at th(^, base, the shape of the 
limb is that of the batli and therefore the 
word ‘droitopod' may be substituted 


The Study of Golgi Elements. 

Laura J . Nahm (Journal of Morphology, 
54 , 2, 259, 1933) arrives at some very 
interesting conclusions believed to be of 
value in at least a partial ctarification of tlio 
confusion which (ixists among modern in- 
vestigators concerning the morphology, (‘ho- 
mical composition and tlje funcidonai signi- 
ficance of golgi element.s and lier r(*suits 
are not in accord with IjIic existing tihoorics 
of morphology and fuuclional significance 
of the golgi apparatus. Tho golgi* elements 
of fixed cells and the neutral red vacuoles 
of vitally stained cells are not constant mor- 
phological cell constituents but are the 
visible products of chemical reactions that 
occur in the cell. J^cutral u^d reactions 
in th(^ gland c(dls of a number of verte- 
brates show that tlie neutral red is not a 
specific stain and the capacity to stain with 
this vital stain depends on the kind and 
physiological state of the cell and the pre- 
sence of acidic substances. The capacity 
to reduce osmic acid is not a specific pro- 
perty of any morphological element of the 
cell. The impregnation of salts is conditioned 
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by the chemical constituents of the pro- 
toplasm and yary with the quality of initial 
fixation and temperature of incubation. 
The materials that give rise to the so-called 
golgi are probably unsatiiratod fatty acids 
which may be present in cells at the time of 
fixation or may be formed during the pro- 
cess of impregnation from materials which 
were present in the living cells. 


Basophil (Mast) Cells in the Alimentary Canal 
of Salmonoid Fishes. 

Lloyd L. Bolton {Journal of Morphology, 
54, 3, 549, 1933) has described basophil 
(mast) granule cells in the connective tissue 
throughout all the regions of the alimentary 
canal of Salmonoid fishes. Various theories 
and problems arising from the consideration 
of these cells have been briefly reviewed. 
The granule-bearing cells are mostly baso- 
philic. Since their origin is traced to a 
more or less mesenchymal type of cell, it 
is contended that they are to be interpreted 
as connective tissue mast cells. The author 
finds no support to the suggestion that these 
(*ells are of the nature of secretory leuco- 
cyies and their presence in the tissue of 
tile alimentary tract is without reference 
to the functional activity of the digestive' 
canal. Further the mast cells do not show 
any obvious morphological change to be 
synchronised yfdth the variations in the 
functional conditions of the tract. Their 
enormous number and the remarkable uni- 
formity of appearance under varying condi- 
tions suggest that they may be degenera- 
tive cells with a probable function related 
to food storage. The mast cells exhibit 
ammboid movements and are found com- 
monly between the crypts of the glands oi 
the stomach and come into close relation- 
ship with the gland cells. Tlie spherical 
granules contained are not lipoid in nature 
as they arc not preserved by osmic acid and 
a protein composition is suggested as they 
are readily preserved by mercuric chloride. 
In living cells tlie granules are probablj^ 
fluid and are interpreted as histogeneous 
mast ccdls. 


Dahlia Diseases. 

Among the valuable contributions of the 
Boyce Thompson Institute (5, No. 2 , 
Philip Brierley’s comprehensive study of 
Dahlia Diseases will greatly interest those 
interested in virus diseases of plants. 


Dahlia mosaic is suspected to be widely 
distributed and all the members of th< 
genus Dahlia tested have proved susceptibh 
but no suspects have been found outside 
this genus. 

The symptoms of the mosaic are chloroti< 
bands following the veins, leaf distortion 
shortening of internodes and flower stemi 
and vein necrosis. Great variation appear i 
in the reactions of different varieties, th< 
more tolerant varieties showing onl^ 
chlorotic symptoms. The disease is no 
known to disseminate through seeds, no 
has the virus been transmitted by mechanica 
methods. Grafting, however, is a successfu 
means of disease transmission and th< 
diverse symptoms exhibited by toleran 
and intolerant varieties are merely varieta 
reactions to one mosaic. 

Myzus persicce has been shown to be i 
vector of dahlia mosaic ; other insects, experi 
mented with, have so far not been abl 
to transmit the virus. 

The interval between infection and mani 
festation of symptoms is usually four t 
six weeks, but in some cases much longei 
Late season infections in particular ten( 
to show symptoms after a long interval 
often not until the following season. Th 
expression of symptoms in mosaic plant 
is often delayed in early season growtl 
The chlorotic symptoms of mnsaic ar- 
frequently masked during the growing seasor 
It is suggested that masking is determine 
by growth relations rather than by an; 
single environmental factor. 

Dahlia is not a preferred food plant o 
Myzus persicce in early summer. Limite 
evidence suggests that some infections tak 
place in July, and that more occur ii 
September and October. 

The rate of spread of mosaic in the fieh 
has been found to be of the order of 1' 
to 25 per cent, per year at Yonkers an< 
New York. 

Control of mosaic by selection and isola 
tion of disease-free plams, supplemented b 
control of aphids during the period of greer 
house propagation and roguing, is recon 
mended. Tolerant varieties affected wit 
mosaic should be segregated from the health 
stocks, if grown at all. 

Dahlia ring-spot is generally distribute 
in Connecticut, New Jersey, and souther 
New York, but has been found in hig 
percentages in a few localities only. Th: 
disease has been transferred by grafting bo 
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not by mechanical methods. The relation 
of ring-spot to mosaic is discussed. 

Yellow ring-spot, seen only in dahlias 
received from Utah, has been transmitted 
by grafting but not by mechanical methods. 

Oakleaf is tentatively described as a 
fourth virus disease of dahlia solely on the 
basis of symptoms expressed. None of 
the four virus diseases of dahlia, described 
in the paper, lias been connected with 
other known virus diseases. 


A New Blood Fluke from an Indian 
Tortoise, Trionyx gangelicus. 

In the JowrwaZ 0 / Hehnintliology (Vol. XI, 
pp. 163-68) Dr. G. S. Thapar describes a new 
genus of blood flukes from an Indian tortoise 
from Lucknow. The genus is named Trema- 
rhynchiis and belongs to the sub-family 
Hapalotreminai Stunkard, 1921. Several 
forms have already been described from the 
tortoises in the West under two genera 
Rapalotrema and Eapalorhynchus, but this 
is the first record of the occurrence of 
the hermaphroditic blood flukes from India 
belonging to this sub-family. The author 
describes its anatomy in detail and concludes 
with a discussion on the systematic position 


of the new genus. The genus is interesting 
in several ways, particularly so because it 
shows its affinities with both of tlie known 
genera of the sub-family Kapaloireminm 
and thus serves as a sort of connecting link 
between them. 


Spermatogenesis of Geclio jap onions, 

Su-HstiEN Wu {Journal of Morphology^ 54, 
3, 593, 1933) in his study of the Sperma- 
togenesis of the GficMo japonieus oilers evi- 
dence in favour of telosynapsis and the 
duality of the chromosomes from synizesis 
to diplotene is the result of a longitudinal 
split in the chromosomes joined end to 
end. Tliere are twenty tetrads in diaki- 
nesis and tlie chromosomes assume a rod- 
shape at metapliase. The movements of 
the chromosomes in the first division which 
is the reducing division are not synchronous. 
There is no interphase between the first 
and second divisions and the movements 
of the chromosomes in the latter division 
are synchronous. An unequal paif* of chro- 
mosomes (heterochromosomes) is found in 
early metaphase and generally lags behind 
the otliers forming tlie equatorial plate. 
The haploid number is 20. 


Science News. 


The colobration of the CV^ntenary of the 
Kntoiuolojfi(*al Society of l^ondon on tJic 3rd, 
4th fin<l 5th May was ruarkod by the announce- 
nu‘nt that llis Majesty lias been graciously 
pleased to j^rant the Society the privilege of 
being henceforth known as the Koyal Entomo- 
logical Society of London. 

Tlie lOntoinological Society was founded on 
May 3, IS 33, wlicn a few British naturalists met 
in J. (h Children’s rooms in the British Museaim, 
Bloomsbury, 

Tht‘ ( lentenary celebration included a first class 
display of modern entomological exhibits togetlier 
with interesting volumes of the Society’s library 
which included hand- painted figures of insects 
and the Society’s obligation book containing tlie 
signatures of such distinguished fellows as Kirby, 
Darwin, M^allace and Bateson. Numerous 
charts, photographs, models and drawings gave 
one a magnificent idea of the different aspects 
of entomology. Both the academic and eco- 
nomic aspect.^ of the subject were well represented. 
The exhibition indicated the lines of the rapid 
advancement of this important branch of science 
to which the Society that organized it contributed 
not a little. 

* * * 

H. B. Sir Fredrick Sykes, the Governor of 
Bombay, opened on the 7th July, the University 
Conference at Poona, which was presided over 


by Dewan F^ahadiir vS. T. Kambli, Minis! er for 
Education. In the course of liis remarks, llis 
Excellency said that it was lime that the Bombay 
University should bo relieved of eomo of its 
numbers which were growing almost to \m- 
manageablo size and showed no signs of diminish- 
ing in the near futuT'c. There can be tw’o types 
for now Universities; oru^ is the regional and 
the other, residential. Th(‘ dinicully lay in 
preventing theses Universities from becoming 
centres of disruptive forces engendering a narrow, 
commercial outlook full of racitU and linguistic 
prejudices. Whatever be tlus type* of University 
that may be created the initiative must come 
from tlie iieople. The Uovornment witli its 
difficull. financial position, can olft^r but very 
little help. Its immediate duty was to tvstore 
the grants in full for secondary education. 

We beli(*ve that th(*re is a great future for 
Maliara.shti*a University whicli aims k) express 
Maharashtra Culture. Tn such a case, Poona 
would be eminently suited for its centre and the 
existing Women’s University would then be 
absorbed in the new one. While finance is the 
greatest obstacle to any immediate realization 
of this aim, it should, however, be emphasized 
that if the new University becomes a copy of 
the existing types turning out innumerable 
graduates every year whose future is a problem 
both to them and to the country, it had better 
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be not even attempted. If it can adjust itself 
to the new conditions of the country and aim at 
producing’ citizens who will be useful to themselves 
and others, it would be a great step in the 
educational progress of greater India. We 
earnestly hope that the founders of any new 
University in the country will have this ideal 
as their objective in their labours. 

4 : 9|C 

The inauguration of a Chemical Technology 
course in the Indian Institute of Science^ from 
the July of this year marks a distinct step in the 
progress of technical educationin India. The course 
which will cover two years, is intended to train 
a few graduates of different universities to fit 
themselves for the factory. The need for such 
brained men in the country is great and no doubt 
will be greater in the future when the development 
of Indian industry will become part of the task 
of national reconstruction. We hope that the 
results of this experiment wiU encourage the 
authorities to widen its scope to accommodate 
more students and give them a broader training 
in methods of chemical technology. 

♦ ♦ * 

The Andhra University Commission that was 
constituted with Sir S. Radhakrishnan as Chair- 
man has issued its report. The report contains 
details of the itenerary in the Andhra districts 
and the procedure of inspection generally followed 
by the Commission. 

The principles of management of the several 
colleges, the tone of internal discipline and 
administration, staff, finances, buildings and 
[lostels of each institution are separately dealt 
crith and a number of useful suggestions are 
made for their improvement. The Commission 
s of the opinion that organized steps must be 
saken to make physical education more widely 
jompulsory and efficient. We note that the 
ibraries of almost all the institutions have come 
n for a good deal of criticism and library work 
n general has been ill organized. The Commis- 
sion makes some very valuable suggestions to 
'emove this defect. The Commission finds that 
mtorial work is not generally very conscientiously 
jarried out and that there is much spoon-feeding 
vith regard to the teaching of English. 

The Commission recommend that the associa- 
tion of practical work in mathematics with 
heoretical work, which has fallen into disuse 
)r neglect, should be revived and aU colleges 
-caching the subject should be provided with the 
lecess^y apparatus which are generally in- 
jxpensive. The need for employing people with 
’esearch qualifications in the teaching of physics 
ind chemistry is strongly emphasized as also 
he necessity for these teachers to be up-to-date 
n their knowledge. The Commission recommend 
-he opening of more classes in Biolo^ and also 
-he establishment of a marine biological station 
bt Vizagapatam with a museum and an aquarixim 
bttached to it. The importance of magic lanterns 
n every college and their frequent use are pointed 
)ut. The teaching of History seems to be sorely 
leglected and the reasons are probably over- 
ecturing, failure of the proper use of the library 
und tutorial work and a lack of genuine interest 
m the part of teachers. The improvement of 
he library and^ the encouragement of reading 
*p publishing original papers are advised. It is 
-Iso recommended that future teachers of the 
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vernacular languages, Telugu and Sanskrit, must 
be those who have a good foundation of English. 
At present it is difficult to get teachers possessing 
these qualifications and it is hoped that the new 
courses instituted by the University wdll supply 
the need. 

A complete survey of the colleges of Andhra 
area has been undertaken by the Commission 
and their recommendations, even if a little sketchy, 
are of great interest as points to be borne in mind 
when establishing new colleges by any University 
or Government. It would have been more helpful 
and illuminating if the report had been written 
taking into consideiation the interests of future 
universities and colleges so that it could liavc 
served as a useful guide to educational authorities. 
* * 

In Current Science (June 1933) the views 
of Mr. P. 0. Biswas with regard to Mr. Sarkar’s 
article on the ‘ Malers and Malpaharias ’ {Current 
Science, April 1933) were published. From a 
letter of Mr. Sarkar to us wc learn that his article 
is a short summary of the result of five years' 
field work among these i-ribes. His views are in 
accordance with those of Dalton, Buchanan, Risley 
and Roy, and Mr. Biswas has not produced good 
evidence for the theory of the dual origin of the 
Malers and the Malpaharias. 

Wliile Mr. Biswas says that he was not able 
“to discover a single case of intermarriage” of 
the Malers with the Malpaharias Mr. Sarkar has 
found more than one such instance and in fact 
produces a photograph of the Maler wife of a 
Malpaharia male. 

He adds, “It must be noted that the distinction 
between the two tribes is not always marked. On 
the border country, e,g,. Bungalows Litipara. and 
Kunjbona in Pakur, there are people who call 
themselves Malpaharias but speak Malto and 
intermarry with Saurias, ” 

Before one can accept Mr. Biswas’ statement, 
that there are thirteen classes among tlicm instead 
of eleven as stated by Sarkar, it should be 
thoroughly ascertained that they are not local 
vaiiaftions due to difference in pronunciations, 
and also genealogies .showing these names Iiavo 
tp'be produced as evidences. 

U ^ ♦ 

/ Ants carrying Aphids during their Nuptial 
^Flight. S. Jones, Esq., Department of Zoology. 
College of Science, Trivandrum, write.s 

“ It is a well-known fact that ceitain species 
of ants keep and rear aphids in their nests and 
live in close association witfi theTU. 

At about fiv^ in the morning on November 2nd, 
1932, my lamp was surrounded by a large numlKT 
of winged male and female ants.' The ants were 
small and honey-coloured, -and generally resembled 
the genus Solenopsis. (The workers belonging 
to this species have a peculiar habit of erecting 
their abdomens perpendicularly when irritated, ) 

Evidently those that came to my table wer(i on 
their bridal flight, and were attracted by the 
light. The females were markedly larger and 
hardier than the males, and they were noticed 
to carry something white in their moutlis which 
was later found to be a species of Aphids. It was 
interesting to note, that the females alone carried 
the creatures and the males did not. They would 
occasionally deposit their load on the table and 
pick it up again. The female ants migrating to 
establish new colonies were evidently carrying 
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tlie aphids with them so that they could be 
reared in their nests. 

A few weeks later, I found a nest of the same 
species of ants with the same species of aphids 
they were rearing. The aphids were feeding on 
the small rootlets of a jack tree. 

The antenna) of this bizarre-looking aphids 
were markedly large, and the legs so small in 
comparison to the size of the body that it could 
walk but clumsily. No trace of the eyes could be 
seen, and it appeared to be completely blind. 
They were wingless and the whole body was 
covered with hairs, of which those at the poste- 
rior end were very long. Each aphid had two 
or three eggs in its body. 

Would any readers of Current Science kindly 
inform me, if during the nuptial fliglits of tliesc 
ants, the females alone carry the aphids ? 

• * ♦ S|c 

In the course of a communication on the E(/g- 
laying Habit of the Marine Bug, Halohatefi, Mr, 
Jones says, tn the Cambridye Natural History, 
Vol. VI, Part II, page 552, Sharp, in his description 
of Ilalobates, says, ‘The young are frequently met 
with but there is no doubt that the whole life- 
cycle may be passed through by the insect far 
away from land. Tlie Italian ship Veftor Pisani 
met with a bird’s feather floating on the Ocean of 
the Galapagos Island with eggs which proved to 
be those of LTalobates in an advanced state of 
development.’ 

Our College Museum possesses a cuttlebono 
covered with the eggs of Halobates picked up 
from Kovalam Coast, a few’ miles away from 
Trivandrum. During February 1932 I found that 
many of the cuttlebones washed ashore had the 
eggs of Halobates laid on them. 

The eggs are laid in largo numbers and very 
close together on the convex surface of the slioll. 
The eggs are also laid on the concave surface but 
never in such largo numbers as on the convex 
side. 

The eggs are orange -yellow in colour, long and 
almost uniforxnly broad with both ends rounded. 
The greatest length is 0.90 min. and the greatest 
breadth is 0.42 mm. 

A piece of cuttlebono wdth eggs on it was kept 
in the laboratory for a few days and some of the 
eggs hatched out as tiny nymphs.” 

♦ ♦ * 

Stoppage of Research Ruined Chocolate Industry 
in Ecuador.'— A clean cut example of the aliort- 
sightedness of “economy” that results in the 
stopping of scientific research is offered by the 
South American Itopublic of Ecuador. The 
depression bib there earlier than it did in the 
United States, an economy programme stopped 
research, and the evil harvest thereof is being 
reaped. 

Fifteen years ago, Ecuador, then one of the 
principal exporters of cacao, was disturbed by a 
disease a.ttacking the pods from which the clio- 
colate is manufactured. Although the value of 
the cacao exceeded that of all the rest of the 
country ’s exports combined, there had been no 
serious attempts to protect it against pests. 
Studies of this disease were begun, but with the 
depression of 1921 most of the research work was 
discontinued ; in a few years the uncontrolled 
spread of the disease forced the abandonment of 
one of the best of the cacao varieties. 


The lapse in the cacao research work provec 
doubly inopportune. Just at this time a witches 
broom disease became conspicuous in one of the 
important cacao districts. In four years the yield 
in this district declined to less than one-fortietli 
of its original volume, and the jungle has taker 
many of the plantations. The disease spread to 
other parts of the country and the cacao exports 
of Ecuador during a period of increasing world 
consumption dropped by 1930 to loss than liall 
their former volume. Resumption of investigative 
effort has showm that resistant varieties can be 
produced and the industry may be re-established 
but too late to save the existing plantations in the 
regions most affected by the disease,— /S'c icw.ee 
Service. 

A )i« He 

Mosquito and Charophyta.—'Mr. 8. 0. Dixit, Wilson 
College, Bombay, wuites : “The following list of 
species of Oliarophyta liaving no larvicidal pro- 
perties and found at Santa Cruz is given at the 
invitation of Dr. Gosh in his reply (Cur. Sc., April, 
1933) to my note on the subject. 

1. Nitclla /i.?/aiiw« Agardh. 2. Chara succincta. 
3. C. flaccida A. Br. 4. C. zeylanica Willd. 

One is at a loss to find how opinions freely 
expressed in journals on matters scientific could 
kill further research on the subject.” 

He He 

“ The Chromosome number of Crotalaria juncea 
Linn,”— Mr. U. M. Datta, Department of Botany, 
Presidency College, Calcutta, writes : — “ The 
plant is a rigid shrub cultivated generally and 
sometimes spontaneous ’. (Prain 1903.) The 
small flower buds w’ei'e collected from plants on 
bright sunny days and with a view to counting the 
chromosome number of this crop plant the anthers 
were taken out from the small flower buds and 
teased in a drop of aceto-cannine solution as 
described by Belling (1926). The metaphase 
plato in the pollen mother cells showed the haploid 
number to bo 10. Chromosomes are small and 
rounded but the present writer is not definite 
about the shape and size of each bivalent,” 

He « « 

In delivering the inaugural address before the 
Geological Society, Central College, on Thursday, 
10th August, Professor L. Rama Rao dealt with the 
recent advances in our knowledge of the origin of 
Angiosperms. After giving a critical review of 
the earlier ideas held regarding this problem, the 
speaker discussed at some length the hypothesis 
of the origin of Angiosperms from the Bannetti- 
tcans and pointed out how recent studies have 
shown the impossibility of ‘ deriving’ the Angio- 
sperms from these mesozoic Cycadeoids. Ho noxt 
referred to the interesting group of Jurassic 
Angiosperms — the Caytonialos — de.scribed by Dr. 
H. II. Thomas in 1925 and showed how tliis group 
was definitely more closely related to the forms 
from wliich the modern flowering plants sprang. 
An intensive study of the Caytonialos led Dr. 
Thomas to put forward the hypothesis of the 
origin of Angiosperms from several distinct groups 
of pteridosperms, an idea wdiich derives some 
further support from the study of some of the 
recently discovered pteridospermous plants from 
the Mesozoic rocks of South Africa. 

He Hi H( 
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Reviews. 


Modern Theories of Development : An 
Introduction to Theoretical Biology, By 
Ludwig von Bertalanffy, translated and 
adapted by J. H. Woodger, 1933. (Oxford 
University Press, London ; Humphrey Mil- 
ford, pp. X4-204. Price 8s, 6d.. net.) 

This little book is an excellent contribution 
to the philosophy of Zoology and although 
named an Introduction, it is fit to be in the 
hands of advanced students of natural 
science. The first part of the book is devoted 
to a critical examination and an evaluation 
of the loading current theories of the pheno- 
mena of life processes. Theoretical biology 
properly deals with the logic and methodo- 
logy (including the descriptive and experi- 
mental branches) of the vital phenomena 
of metabolism, development, behaviour, 
nutrition, reproduction, inheritance and so 
forth, and the investigations into these 
topics sometimes touch upon philosophical 
and cosmological problems also. All these 
processes are so organized that their main 
purpose is the maintenance of the wholeness 
of the organism. The deducing of general 
rules from the consideration of these vital 
phenomena is the chief function of general 
biology. 

After analysing the mechanistic concep- 
tion of the biological events, the author 
comes to the conclusion that the physico- 
chemical explanation of the physiological 
processes does not comprehend the whole 


problem. Mechanism- naturally loaves out 
of account the fundamental problems such 
as the specific characteristics of organisms, 
the organization of vital processes among 
one another and the historical character of 
the living organisms and their organic 
wholeness. The opposite theory of vitalism 
though it recognizes organic wholeness, 
refers all the phenomena to a metaphysical 
or psychical agent and thus precludes the 
possibility of a scientific explanation. The 
book sets out to seek a new standpoint 
which takes account of the organic indivi- 
duality and wholeness capable of being 
treated in a manner admitting scientific 
investigation. This viewpoint is known as 
Organismic biology or the system- theory of 
the organism. The object of biological 
investigation is not living substance which 
has no existence, but living organism. A 
living organism is conceived as system 
organized in hierarchical order of a great 
number of different parts in which a great 
number of processes are so disposed that 
by means of their mutual relations within 
wide limits with constant change of the 
materials and energies constituting the 
system and also in spite of disturbances 
conditioned by external influences, the 
system is generated, or remains in the state 
characteristic of it or these processes lead to 
the reproduction of similar systems. ” It is 
clear that we can learn nothing of organisms 
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as such by studying their parts in isolation 
but in their natural totality they present 
phenomena which require concepts other 
than those provided by the mechanistic and 
vitalistic theories for an adequate scientific 
explanation. 

The second part of the book is devoted to 
a review of the theories of development 
advocated by Eoux, Weismann, Driesch, , 
Goldschmidt, Kohler and Przibrain and 
Wpemann as explanations of vital processes 
in general. It is concluded that none of 
these theories, — machine theory, vitalism, 
mechanism, physiological theory, gestalt 
theory, crystal theory and organiser theory, — , 
offer a complete and adequate picture of the I 
developmental processes because they ' 
attempt to analyse them into particular 
occurrences proceeding in single parts inde- 
pendently of one another. Therefore none 
of these views is justified by the facts. The 
iiolution is accordingly sought for in the 
organisrnic or system-theory of the organ- 
isms. It is to bo noted that the idea of 
‘■wholeness’ forms a factor of most o£ the 
theories which are attempted to be replaced. 
For the explanation of development and life 
in general, the system- tlieory comprehends 
tlie polyphasic colloidal system of the germ 
cell, its organization and its faculties collect- 
ed in geological times, and it is stated 
that biology must progress in the future 
towards a complete and satisfactory concep- 
tion of the biological events of organisms. 
Two fundamental principles are involved in 
the system or organisrnic biology. The first 
is the law of biological maintenance, which 
implies that the organic system tends to 
preserve itself. The second is the principle 
of hierarcliical order which implies that 
every organism exhibits higher and lower 
levels of organization both in the static and 
dynamical sense. 

The organisrnic conception of vital pheno- 
mena, no doubt olTcrs now prospects for a 
more comprehensive view of life and opens 
out fresh fields in the methods of investiga- 
tion. The limitation of space imposed by 
the review forbids a more detailed examina- 
. lion of the theory of ontolechy and it seems 
to us on theoretical grounds that if purpo- 
sivoness is eliminated from the theory of 
life, biology reduces itself to a branch of 
physics and the resources of physical sciences 
will bo found deficient to explain fully the 
behaviour and evolution of organisms. 

In Woodger we have read a remarkable 
little book which within a short compass 


offers a brilliant critical analysis of the 
current biological theories of life processes 
and after pointing out their inadequacy to 
give a complete picture, offers a now expla- 
nation based on the facts of experimental 
embryology, which, besides being a satis- 
factory working hypothesis, possesses a 
great heuristic value. We have pleasure in 
offering the book a cordial welcome as an 
important contribution to scientific litera- 
ture and in congratulating the author on a 
clear, precise, and dispassionate presentation 
of the subject. A full list of literature is 
provided for the benefit of those who might 
wish more information than the book 
offers. 

Modern Birth Control Mkthods or 
How TO AVOID Pregnanoy. By George 
Ryley Scott with a foreword by Sir W. 
Arbuthnot Lane. (John Bale & Sons and 
Daiiielsson, Ltd., London, 1933. 7/6 net.) 

It is doubtful w'hethcr the fig leaf or the 
apple contributed more to human miseries. 
In fact, neither theologians nor moralists 
could conclusively establish how the knees 
sinned more than the face for their 
shame to bo covered. Anything actively 
and carefully hidden excites unrestrained 
curiosity and it is true that familiarity 
breeds indifference. Social progress is mea- 
sured by the amount of clothing, sophisti- 
cated food and sox crimes, besides other 
standards. Writing in defence of the 
veil as a biological necessity Sir Mohamod 
Iqbal points out that woman is a para- 
mount creative element and therefore holy 
and that in nature the creative forces 
are hidden. Both these statements are 
partially true and if nature had really 
intended that her creative powers should be 
hidden from gaze, she would have provided 
her creatures with a natural investment. 
Among people who wear minimum clothing, 
the rate of fecundity is very low and 
the sox attraction is predominant only 
during the season, while highly seasoned 
food, heavy clothes and family propinquity 
favour a high birtli rate and medical relief 
conserves the biologically unfit. According 
to the doctrines of birth control, the remedy 
for the rapid multiplication of human popu- 
lation is a widespread practice of contracep- 
tive technique. 

It is usually maintained, not by the 
author of the book under review, that on 
sociological, economical and eugenical 
grounds, the knowledge and adoption of 
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birth control methods are justifiable. We 
agree that the progress of our civilization 
should tend towards increasing improvement 
of the human race, but doubt whether the 
means suggested will procure the end. If, 
for instance, the lawyer of Corsica had 
practised the principles of birth control, 
the world would not have witnessed the 
birth and career of Napoleon. This may 
be said of some of the greatest men and 
women who have adorned and enriched 
the age in which they were born. When 
we talk of the increasing human population 
we seem to think that the geographical area 
of the world for colonisation and cultivation 
is shrinking and that the natural resources 
to be harnessed for the service of man are 
nearing exhaustion and that Chemistry has 
said the last word in regard to the produc- 
tivity of the land. We have recently been 
witnessing enormous quantities of coffee 
burnt, wheat thrown into the sea, and milk 
poured into the rivers. Assuming that on 
sociological and eugenical grounds, the 
government are convinced that birth 
control methods are to be legally en- 
forced, though none of the writers advo- 
cate it yet, we shall have succeeded in 
producing a society of moralists, saints, wise 
men and good men. An immaculate and 
infallible society such as this in which the 
children lisp the Ten Commandments and 
men know nothing but holiness and good- 
ness, it is doubtful if some ingenious mem- 
bers will not have the curiosity to experi- 
ment on the opposite qualities. This is 
precisely what happened in that ideal place 
which we call Heaven and the attempt 
to establish a night club among the celes- 
tials is the subject-matter of the greatest 
epic in English literature. Has human 
society any assurance that in prevent- 
ing the birth of the socially and eugeni- 
cally unfit, we do not also prevent 
the birth of saints, geniuses and philanthro- 
pists? Are we sure that in abolishing 
crimes and lunacy we shall succeed in pro- 
viding the human society with the means of 
eternal satisfaction, with the purity of 
morals and a uniform and high rate of 
standards of efficiency among its members 1 
We shall have a race of population soon 
not unlike a vast landscape covered with 
white snow. We attach a value to white- 
ness because of the presence of the opposite 
attribute and if everything is white or uni- 
form the whole conception of ethical values 
and that of the significance of standards will 


cease to exist. This very weight of mono- 
tony is bound to produce an insatiable 
appetite for variation. Human society 
derives its picturesqueness from the innumer- 
able gradations of levels just as a landscape 
owes its beauty to undulations of ground 
and differences in the size and colour of 
plants and trees all blended into a vista of 
magnificent irregularity. Would any advo- 
cate of birth control visit twice a zoo where 
you have a symmetrically arranged series of 
small marble ponds, filled with distilled 
water and peopled by white swans with the 
same colour on the beaks and feet and with 
nothing else ? What would be the condition 
of man, if we had only oranges constituting 
the flora of the world ? Frankly we do not 
know how to use the gifts of nature. We have 
investigated the medicinal, poisonous and 
life- sustaining properties of plants and our 
knowledge, though far from complete, en- 
ables us to employ the most dreadful poisons 
for restorative and curative purposes. If 
the deadly tobacco can be converted into 
an object of enjoyment, is there any justi- 
fication for science to despair of finding 
uses for defective and dangerous human 
material in the social organism ? 

We are not convinced that the 
sociological, economical and eugenical argu- 
ments in favour of birth control are sound, 
but we entirely agree with Mr. Scott when 
he says that birth control is a private matter 
for tlie individuals concerned and that every 
married couple have the right to decide 
whether or not they will practise birth 
control and that the matter concerns none 
else. Before, however, the individuals 
decide upon the course of action, we deem 
it necessary that they should have a complete 
knowledge of sex anatomy and physiology, 
the doctors who advise them must have 
taken a course in the birth control clinics 
and all should recognize that the technique 
is fundamentally opposed to the laws of 
nature and if possible should have the 
imagination to visualize the consequences 
of all such practices on the physical and 
mental well-being of the future generations 
of mankind. 

The book deals with the subject-matter 
without passion, prejudice or prudery but 
with absolute candour, the author sets forth 
the disadvantages and evils attending the 
use of the different methods. Perhaps the 
information regarding the contraceptive 
methods, when given by books such as the 
one under review, may be imparted to all 
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and it may be even necessary to do so lest 
through ignorance and false shame grievous 
errors are likely to be committed. When 
sex education is going to form part of the 
curriculum of studies in the high school 
stage, we should have no hesitation in 
placing a copy of this book in the hands of 
the young people of both sexes in order that 
they may have a correct and complete 
knowledge of the birth control technique 
also. There are a few statements in the book 
with which one may not agree. Mr. Scott 
says that if truth could be got at, I very 
much question whether women have ever 
been as keen on child bearing as they have 
been given out to be’’ and then he thinks 
that they dread the repetition of pains, 
discomforts and dangers connected with 
child bearing. We think that Lady Chattorley 
and Mrs. Bolton in the novel are types and 
their views on these matters are the unex- 
pressed desires of tlie generality of woman- 
kind. 

The usefulness of the book is enhanced by 
the tables giving indications for the different 
methods, the clinics and their practice, an 
account of the societies for the propagation 
of birth control and a selected bibliography 
and a useful glossary. 

It may be necessary for the nation to be 
warned about the dangers of over-population 
Dut it is imperative that it should be warned 
ilso about the consequences which the 
idoption of the proposed remedy is likely to 
aroduce in the social organism by its indis- 

jriminate and ignorant application. 

* * ♦ 

Dontributions to the Ichthyology of 
Siam. Siam is a more or less mountainous 
country that lies between Burma on the 
west and the French Indo-China on the 
'ast. The ichthyology of Burma is fairly 
veil known mainly through the researches 
)f Blyth, Day and Vinciguerra, while the 
ish-fauna of the French Indo-Ohina has 
)een the subject of investigation by several 
French ichthyologists of great fame. It 
las also been known for a considerable 
ime that the fresh waters of both of these 
jountries are inhabited by fishes of remark- 
bble interest to systematists and to students 
)f animal adaptations. As the fauna of 
ham has received very little attention, 
he geographical distribution of these remark- 
bble fishes could not be elucidated properly. 
lo far as the jstudy of ichthyology is con- 
lerned, Siam could almost be described 
bS a terra incognita. The students of Oriental 


fishes will, therefore, learn with great satisfac- 
tion that Dr. Hugh M. Smith has started 
to publish in a series of articles his notes 
on the fish-fauna of Siam. These valuable 
notes are published as Contributions to 
the Ichthyology of Siam” in the Natural 
PTistory Supplement of the Jouryial of the 
Siam Society, As many as six articles 
have already appeared in the series (8, 
No. 4, 255, 1932; 9, No. 1, 53, 1933) 
dealing with (i) Descriptions of a N(^w Genus 
and Three New Species of Siamese Gobh^s, 
(ii) New Species of Loaches of th(^ Genus 
Nemacheilus, (iii) A New Goby of tlie Genus 
Vaimosa, (iv) A New Genus and New 
Species of Glyptosternoid Catfishes, and 
(v) Fishes Not Previously Becorded from 
Siam. Dr. Smith’s researclies have not 
only brought to light several peculiar and 
higlily interesting endemic species, but they 
have contribut(‘d greatly towards tlie know- 
ledge of distribution of species found in 
the adjoining regions. The geographical 
range of several of tlie Indian species lias 
been extended and the close similarity 
between the fish-fauna of Burma, Indo- 
Australian Archipelago and Siam is indi- 
cated. 

The new species are fully described, their 
relationships are dis(‘.ussed and tiny are 
illustrated with beautiful delineations. 

S. L. H. 

lie m 111 

The Mode op Action op Diutos on Cells. 
By A. J. Clark, H.A., ivt.i>., p.r.o.p., p.e.s., 
(Edward Arnold & Co., London. 193.3. 
Pp. 297. Price 18s.) 

The book under review is entirely noved 
in its style, inasmuch as it has (‘.ompletely 
shown the fact, perhaps now-a-days realized 
by many of the progressive medical men, 
that without physical chemistry, there can 
be no further real advances in the knowledge 
of at least this branch of pharmacology. 
To probe into the action of drugs on cells, 
i.e., to place pharmacology on a rational 
scientific basis in one of its main aspoets, 
by the application of the laws of physical 
chemistry, is really a task which can only 
be undertaken by men like Professor Clark. 
After going through the book, wo liave 
no doubt left that he has shown most ably 
and very beautifully both the usefulness 
and limitations of these methods in the 
elucidation of these immensely complicated 
systems, where the number of variables 
are many and the precise scientific methods 
of attack are few. The book will, of oouxse, 



72 


CURRENT SCIENCE 


[August 1933 


be very useful to pbarmaoologists and 
physical chemists alike. 

B. N-. C. 

* * * 

Inpluenoe of Manures on the Wilt 

Disease of Cajanus indicus Spreng, and the 
Isolation of types resistant to the 

Disease. By W. McEae, m.a., d.sc. (Edin.), 
F.L.s. and F. J. F. Shaw, d.sc. (Lond.), 
A.R.C.S., F.L.s. (69 pp. + 18 illustrations.) 

In the series of Scientific Monograph 
of the Imperial Council of Agricultural 

Besemch, the above-mentioned publication, 
which forms No. 7, deserves mention. The 
research which forms the subject of this 
Monograph* originated from observations 
made in the permanent manurial experi- 
ments at Pusa in which a differential 
death rate in rahar {Cajanus indicus) due 
to wilt disease was observed in plots which 
had different manurial treatments. 

Part I deals with the influence of super- 
phosphate, cattle manure and green manure 
on the incidence of wilt and was carried 
out by the Mycological Section, Pusa. 
In the Pusa experiments, sulphate of am- 
monia and of potash showed no effect, 
whilst cattle manure and superphosphate 
increased the wilt and green manure definitely 
tended to decrease it. 

The research described in Part II was 
undertaken with the object of obtaining a 
type of rahar (Cajanus 9 ) which would 

be immune, or strongly resistant, to the 
wilt disease and of elucidating some of 
those biological factors in the soil which 
affect the incidence of the disease. The 
result of the investigation has been the 
isolation of a type, type 80 (A2) which 
possesses a consideralflo degree of resistance 
to the wilt disease. The quality of resistance 
has also been found to be present in isolated 
types 82, 16, 41, 50 and 51. The resistant 
quality is not correlated with the morpho- 
logical characters studied. A point of great 
interest is the loss in the resistance of a 
resistant type in a field which has been 
under rahar for several years. This loSvS 
in resistance, however, is not transmitted 
to -the next generation, the soil conditions 
which cause the loss in resistance affect 
the soma of the plants which are exposed 
to those conditions but not the germ tissue. 

♦The Monograpli is in the Press and will be 
issued shortly. Copies of the Monograph, as in 
the case of other Council’s publications, can 
be purchased from the Manager of Publications, 
Civil Lines, DelliL 


The field tests of wilt resistant types 
were carried out on the Farm and in the 
Botanical Section by both the Mycological 
and Botanical Sections. 

>l« sN 

An Introduction to Tropical Soils. By 
Dr. Vegeler, translated by Dr. H. Greene. 
(Pp. viii-f 240. London : Macmillan & Co. 
Price 15s. net.) 

Since the time Liebig first explained the 
function of nitrogen, phosphorus and potash 
in plant nutrition, the study of the soil as 
the source of these elements commenced. 
At first, the study was purely from a 
chemical standpoint, but later on it was 
extended to physical, physico-chemical and 
bio-chemical aspects. In recent years, the 
scope of the enquiry has been extended to 
the genetical side of the problem from the 
standpoint of the soil as the medium for 
crop growth as distinct from the purely 
geological origin. The result is that the 
scientific study of the soil has gained in 
importance to such an extent as to merit the 
distinctive name pedology. It must, how'- 
ever, be stated that the accumulation of 
data and the advances in soil science were, 
till a few years ago, based chiefly on the 
study of the soils of the temperate regions 
and the information that exists about the 
soils of the tropics is precious little. 

Experience has shown that the knowledge 
gained from a study of the temperate soils 
is often inapplicable to soils under tropical 
conditions. The most important factors con- 
cerned in the formation of soils are tempera- 
ture, rainfall and evaporation. These fac- 
tors are more intense in the tropics than in 
temperate regions. It is, therefore, obvious 
that differences in climatic factors bring 
about difference in the course and intensity 
of soil forming processes and in the pro- 
perties of the resulting soil. 

The contribution by Dr. Vegeler on 
tropical soils and its translation by Dr. 
Greene is a welcome addition to the meagre 
literature on the subject. The work deals 
almost entirely with the soils of Egypt, 
Sudan,^ certain American States and Dutch 
East Indies, and there is practically no 
information on Indian soils. This circum- 
stance does not, however, detract the value 
of the publication to workers on soils in 
India. The book is divided into six chap- 
ters of which the fourth and fifth are de- 
voted to a discussion of the views of the 
different workers on soil formation, of the 
part played by climate, relief and vegetation 
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in the formation of tropical soils, of 
' Eain factor ’ and of theories on weather- 
ing. 

Tabulated statements for the examina- 
tion and identification of minerals are given 
at the end. The publication will be of 
considerable use for all those interested in 
the study of soils. 

B. V. K 

* :i« :|« 

Eecent Advances in Agrioultitral Plant 
Breeding. By H. Hunter and H. M. Leake. 
(J. & A. Churchill, London. 1933. Price 15s.) 

This forms a sister volume to two other 
books by the same publishers, ‘‘Eecent 
Advances in Cytology” by Darlington which 
is a comprehensive treatise on Karyology, 
the new science of the nucleus, and “Eecent 
Advances in Plant Genetics ” by Sansomc 
and Philip which gives a summary of the 
most recent developments and views on 
the. phenomena of inheritance in the plant 
kingdom in general. The three books 
together meet a great felt need of the present- 
day geneticist and plant breeder. The pre- 
sent book, according to the authors, has for 
its object “to present a complete record of 
all recent investigations with Crop plants ”. 
Eealizing tlio magnitude of the task attempt- 
ed by the authors they have to be warmly 
congratulated on the vorj successful way in 
which they have been able to condense all 
the salient features of such work in a volume 
of this size. The introduction for the book 
written by Biffen, who may be styled the 
father of breeding work with agricultural 
crop plants, points out clearly the limitations 
of this work and how it is inter-related to 
improvement of cultural and soil condi- 
tions. Work done in India has already 
confirmed the experience of the West that 
improved strains of crops give a- greater re- 
sponse to improved cultural and manurial 
practices than unselected low-yielding types. 

The book reviews practically all the 
remarkable^ achievements of breeders of 
economic crop plants. This is the first useful 
English publication of the kind after Fru- 
wirth’s manual in German published years 
ago and should make an excellent reference 
book for all crop breeders giving them an 
idea of the advances that have been made 
in recent years in crops other than those 
bhey are concerned with. The book is 
iivided into two parts, the first one dealing 
vith crops of the temperate regions and the 
second with crops of the tropical and sub- 
tropical regions. There is a chapter devoted 


to each of the crops arranged more or 
less in the order of their importance and the 
volume of work done on each of them. For 
some of the crops where the work has not 
much advanced, such information as classi- 
fication, floral morphology, etc., are includ- 
ed in the chapter. Under each crop, the 
subject is treated from a historical point 
of view describing the economic conditions 
which faced the early plant-breeders and 
giving the origin and pedigree of the most 
important varieties and strains of crops 
that have played an important part in the 
improvement of crops of particular coun- 
tries. In certain of the chapters are includ- 
ed valuable indications of breeding proce- 
dure. The great value of the book can be 
realized from the fact that it reviews work 
done in practically every part of the world 
including Eussia which probably stands 
foremost at i)resent with regard to crop 
improvement work and which is not 
sufficiently known outside. 

Breeders in the tropics will probably 
realize the difTerence in the stage of breed- 
ing work that exists between them and 
those of temperate regions and the headway 
they have to make to reach up the level 
of work done in crops like wheat, oats, etc. 
The book should surely give them valuable 
guidance for attacking their problems from 
the solution of similar problems tackled 
in the temperate regions. 

So far as India is concerned wo see 
practically every important work done in 
recent years in crops (up to J931) includ- 
ed. There • is, however, one significant 
omission in that there is no reference to 
Howard’s work on wheat in the chapter 
dealing with this crop. 

From the intensive nature of work that 
IS being carried on recently in countries 
like India, the book, particularly portions 
of it dealing with the tropical cereals, may 
require revision at an early date. 

K. E. 

* * 

Lubricating and Allied Oils. By B. A. 
Evans. (London : Chapman Hall, Ltd. 
Pp. 170. Price 96*. 6d,) 

After an interesting but rapid sketch 
of the history of petroleum and its refining 
and after reviewing also the sources of 
occurrence of various fixed or fatty oils, the 
author enters at length into the discussion 
of the different modes of physical and che- 
mical tests of the lubricating oils for which 
a good portion of the book is devoted. The 
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treatment besides being lucid is intensely 
practical. In the chapter on the decomposi- 
tion of petroleum the subject of carbon 
deposit, on the under side of piston and on 
the piston head and also in the combustion 
space, is very ably discussed and the author 
establishes the fact that the deposit is the 
result of oxidation. It is not coke or resi- 
due left over from the oil. 

Without a sufficient working knowledge 
of the lubricants, it is exceedingly difficult 
for the chemist to prepare specifications 
for lubricating oils. The author has placed 
his special knowledge and experience' at the 
disposal of the chemist and also the engi- 
neer and gives very valuable hints to them 
on the selection of the lubricants, dwelling 
particularly on specific gravity, viscosity, 
flash point, loss on evaporation, cold 
test demulsification value, acidity and 
liability to carbonise. 

The concluding chapter deals with oils 
suitable for different kinds of machinery 
and the suggestions given therein appear 
to ‘be eminently opportune. Most of the 
types of machinery employed in every day 
use are dealt with and a suitable lubricant 
is indicated. We have no hesitation in 
recommending the book both to the chemist 
who has to deal with analysis and has to 
draw up specifications for lubricants but 
also to the engineer who has to choose 
and use them. V. G. 

* * si« 

“Ergebnisse ber angewanbten physika- 
LisoHEW Ohemie ’’ Band I, edited by Max 
Le Blanc, Leipzig, with collaboration from 
Bergius, Bischof, Heinze, Kroger, Maurer, 
Valentiner. Pp.xi+417. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H. Price RM 28-50.) 

The book embodies the most recent 
advances in five distinct subjects without 
omitting the more important work of funda- 
mental nature of the past upon which such 
progress has been built. These subjects are: 
(I) Methods for improving fuel materials, (II) 
physical cliemistry of manganese reaction in 
the manufacture of steel, (III) manufacture 
of sugar from wood and similar products, 
(IV) fundamentals and limits of the elastic 
properties of caoutchouc and similar sub- 
stances, (V) modern problems in the 
preparation of ores and coals, each one of 
which has been dealt with by competent 
authorities. The scope of these subjects, 
without being diffused, has been so judi- 
ciously chosen that the reader has a real 
pleasure in finding all that he seeks to 


ascertain the general trend of the develo] 
ment in these lines. For the studeni 
specially, this volume is extremely usefu 
as it gives him a clear notion of the lates 
improvements, and the deficiencies i 
processes which he can take upon himse 
as subjects of research. The printing an 
the illustrations leave nothing to be desirec 
and the editor, authors, and the publisln 
are to be congratulated upon for removing 
long-felt want of sucli a publication in tli 
region of applied physical chemistry. 

H. K. S. 

* * * 

Armchair Science : ^ The Mechanism < 
Nature.' By Prof. E. N. DaOosta Andrade 
"At Home among the Atoms.' By Pro 
James Kendall. (Bell’s Popular Scienc 
Series, London : George Bell & Sons, 1931 
Price, 4s. 6d. each.) 

In 1661, Robert Boyle wrote, “A perso 
anything versed in the writings of chymisi 
cannot but discern by their obscure, ambigi 
ous, and almost aenigmatical way of express 
ing what they pretend to teach, that the 
have no mind to be understood at all, bu 
by the Sons of Art (as they called them 
nor to be understood even by those withou 
difficulty and hazardous trials.'’ This coir 
plaint is only too frequently justified. Th 
average book on chemistry, with a fe^ 
exceptions, is dull and dry, full of exper] 
mental details which the lay-reader has n 
chance of performing or see performed ani 
equations and formulae that puzzle hir 
sorely. The press is full of popular article 
on protons, electrons, photons and now i 
added to these, the positron. These article 
generally leave the reader either muddle- 
or misunderstood. Many of the recen 
developments in atomic structun^ are un 
certain and even experts differ in thei 
opinion ; one needs, therefore, a good back 
ground of the previous knowhulge of th 
subject to understand or appreciate th 
latest addition. 

The average man with a good educatioi 
has little time or patience to get this founda 
tion. But he is eager, (^specially whettec 
by the lay-press, to know more about th' 
structure and workings of Nature of whicl 
he has but faint perceptions based on ele 
mentary lessons of the school-room anc 
probably fainter memories of a few lectuB 
demonstrations in chemistry and physics 
And later in life he feels he ought to kno\ 
more. To such people the two books unde, 
review are excellently planned. 
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Prof. Andrade has attempted to convey 
to the reader the basic principles of heat, 
energy, sound and vibrations, light and 
radiation, electricity and magnetism, the 
quantum theory and atomic structure includ- 
ing wave mechanics without introducing 
any technical jargon that confounds with 
its profundity or mathematics that terrifies 
with its mystery and in this attempt he 
lias succeeded brilliantly. The present 
edition- of the book is an improvement on 
bhe first in that, besides eight plates which 
add interest to the volume, it includes 
the latest discoveries in the field of atomic 
physics, namely, recent work on cosmic 
rays and the disintegration of elements. 

Prof. Kendall has rendered his task equal- 
ly well. Chemistry has been made a story, 
almost like Cinderella’s adventures (the pro- 
cessor quotes her often). Valency, the 
Periodic Table, Isotopes, Transmutation of 
elements, the Bohr atom — liave all been 
presented and explained in a language very 
reminiscent of the fire -side story and few 
will deny the need for such a book. 

We trust that these two volumes will 
find a'psrominent place in every public and 
college library. 

K. S. V. 

* * * 

Elements op Co-ordinate Geometry. By 
1. M. Child, B.A., B.sc. (Macmillan & Co. 
?p. 468. Price 12s. 6(i.) 

Broadly speaking, we can distinguish in 
my living subject of knowledge, three 
ronts corresponding respectively to the 
iurrent contributions to the journals, which 
ixhibit knowledge in the making, the 

itandard treatises in the subject, which 

5xpose completed and perfected theories, 

md the text-books for use in colleges which 
ndicate the level of teachers and of general 
iducation, and shew in what measure the 
;ains of knowledge have come down from 
he specialist and the discoverer, into general 
urrency. In a rapidly advancing experi- 
tiental subject like Physics the distances 
)etwcen the different fronts may bo con- 
iderable. It is otherwise with a subject 
ike Geometry — meaning the geometry of the 
[near group and its sub-groups. The general 
deas of this subject were more or less 
ompletely thrashed out during the last 
entury, and the subject has settled down 
nto coherence of shape and definiteness 
►f scope ; it is this logical perfection and 
oundedness of form which give to Geometry 
:s high educational value, and its cultural 


and aesthetic supremacy among intellectual 
disciplines. We accordingly do not find 
here any very considerable difference between 
the first two fronts ; but the text-books 
still lag very much behind. They have 
not yet assimilated the subject, and are 
not oriented towards its major ideas. To 
bridge this gap is the problem before tlie 
teacher and the text-book writer. 

The general defect in all college books 
on co-ordinate geometry is that they do not 
pay sufficient attention to the ideas, but 
present the subject more as a collection 
of rules ; their stress is, in short, on the doing 
rather than the knowing. In the ideal 
text-book the conceptual and disciplinary 
aspects should be found blended togetlun^, 
by the cunning of the teacher's art, into 
one single process. Tlie conceptual orienta- 
tion, that is to say, the choice of the ideas 
to be introduced and stressed upon, should 
naturally be determined with reference to 
the major ideas, both general and specific, 
which have been evolved in the history 
of Geometry. For example, Klein’s great 
generalization by which any geometry can 
be regarded as the invariant-theory of a 
group of transformations would bo imaged 
in an elementary text-book by the attention 
paid to the formula of transformation of 
axes, and by stress on the invariance of the 
metrical relations (distance, angle, etc.) for 
such transformations. The notion of corn^.s- 
pondence, whether between numbers and 
figures, or bc^tween the elements of two 
figures, is a fundamental and recurring 
conception in Geometry, and has to bo 
stressed in all its forms and at every stag(^ 
Again, while the pole and ])olar idea is th(i> 
distinctive feature of the geometry of tlie 
conic section, one never finds iti treat)(^(l 
properly in the text-books, and a similar 
remark would apply to several other specific 
ideas of the subject. It is of cours(% 
inevitable that in course of t.inu^,, text-books 
will tend to approacli this ideal morc^ and 
more. In the meanwhile we liave to wek'Dmo 
all enterprising attempts of teachers and 
text-book writers in the reform of Geometry 
teaching. 

The book under review has the excellent 
get-up which one has learnt to expect, from 
Messrs. Macmillan & Co. The talented 
author Mr. Child informs us that the work 
is the result of an attempt to write a book 
on Co-ordinate Geometry, which would not 
be simply a book on Conic Sections. There 
is no doubt that Mr. Child has succeeded 
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admirably in bis purpose, even though the 
book is not a very striking achievement 
from the view-point of the ideal I have 
explained. Starting with a chapter on 
Number and Limits, he has explained and 
exemplified more fully and systematically 
than any other writer the notions of corrcs 
imndence which underlie Co-ordinate Ceo- 
metry. The denial of a separate chapter to 
the Circle falls into line with this outlook, 
and is certainly an improvement and a 
simplification. It is in accordance with 
the same outlook to treat the normal forms 
of the parabola, ellipse and hyperbola after 
the general equation of the 2nd degree. 
The first half of the book covers the ele- 
mentary portion ; the latter half deals with 
the advanced portion and includes Harmonic 
ranges and pencils, poles and polars, points 
and lines at infinity, Confocal Conics, 
Systems of Conics, General Homogeneous 
co-ordinates and miscellaneous methods. The 
treatment in the later chapters follows 
Salmon, and has the merit of brevity and 
clarity. 

The author in the introduction claims 
merit for his novel treatment of the follow- 
ing topics : — 

(1) The sign of a line. 

(2) The sign of the perpendicular from a 

point on a Une. 

(3) The explanation of the line at infinity. 

The question of the best way of 

introducing the line at infinity cannot be 
discussed in detail here. I shall content 
myself with remarking, that while everybody 
will agree that the equation, constant =0, 
for the line at infinity is unintelligible, and 
that the alternative form, imit of measure- 
ment =0, may perhaps sound like an improve- 
ment, nobody will consider the latter equa- 
tion to be an 'intelligible’ one, as the author 
appears to do. 

As regards the sign of a line and the 
sign of the perpendicular, let me first remark 
that they are inter-related concepts. For, 
by the choice of the positive directions 
of the X- and iz-axes we can fix a positive 
direction of rotation in the plane. Hence 
if we require that a line should have a posi- 
tive moment about the origin, any conven- 
tion about either the sign of the line, or about 
the sign of the perpendicular from a point 
on it, will determine also the other. 

My own opinion is that these two concepts 
are objectionable ones and should not find 
a place in a good text-book on Cartesian 
Geometry. As this is a point on which 
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I seem to differ from all text-book wr 
it will be worth while to give my rea 
The angle in Cartesian Geometry al 
occurs through its tangent, which ir 
that the spirit of Cartesian Geometry 
not favour the concept of sign of a 
My criticism against these two con< 
is firstly, that they are entirely superfl 
(as I demonstrate presently), and secoi 
that they are conventional and artil 
and that the precise limits of the convei 
would not be appreciated by the p 
If, for example, we agree with the ar 
that the 'positive sign’ of a line is 
in which the abscissa increases, how 
we to convince the pupil that it is na 
and proper for the sign to get sude 
reversed, as the line passes the pos 
in which it is parallel to the y-axis f 
effect of including such arbitrary h< 
potch conventions in a rational disci 
is simply to undermine its efficiency. 1 
two notions are examples of feeble, shac 
imperfect ideas, from which even a rige 
science like mathematics is not ent 
free ; they should in no case have a ] 
within the well-knit coherence -and 
clear sunlight of a course in rat 
Geometry. 

The above criticisms derive their stro 
from the fact that the two notions 
entirely unnecessary, that all that ma 
in elementary Geometry is that the ex 
Sion ax4-by+c takes different signs 
different sides of the fine ax+by+ 

To shew this, let me work the folio 
typical problem : — 

Problem. — To find whether the origir 
in the acute or obtuse angle between 
lines ax+by + c=0, a^x-\-¥y+c^ =0, 
The points in one pair of vertically opp 
angles give like signs, and in the other 
unlike signs to the two expressions, 
origin gives them the signs of o, Tlu’ 

is perpendicular to ax-\-by+c=^-^^ if 

The point on this line f 

the two expressions the signs of ± A, 
Hence the origin lies in the acute or ot 
angle between the lines, according as aa^- 
and cc^ have different signs, or the g 
sign. 

The author has not only obtained a i 
compheated result (Art. 46, page 95), 
has actually gone out of his way to rer 
(without demonstration), that the condi 
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that aa^ + bb^ be of different sign from cc^ 
is sufficient but not necessary for the origin 
to be in the acute angle ! 

Salmon himself (whom the author has 
taken as his model) has mentioned the 
convention for attaching a sign to the 
perpendicular from a point to a line, but 
he does not seem to have taken it seriously, 
or relied on it as a method. It is a pity 
that the author has not taken the hint 
from Salmon’s discreetness on this question. 

R. Vaidyanathaswamy. 

i\i :l! * 

The Conductivity of Solutions. By 
C. W. Davies, Second edition, pp. x-f281 ; 
32 Figures. Chapman and Hall, 1933. Price 
15s.) 

The numerous additions to our knowledge 
of solutions which have taken place since 
1929, the date of the first edition of this 
book, have called for a complete revision 
of the subject matter and an increase in 
its volume. The result is admirable. The 
author breaks the ground with a brief but 
sufficient account of the older theories of 
conduction in solution and, without demolish- 
ing them entirely, indicates in what respects 
they require modification. This is followed 
by the introduction of the concept of 
“activity” and a very clear account of the 
modern theory of inter-ionic attraction. 
This chapter is one of the best in the book 
and should bo read by all students of physi- 
cal chemistry even those not specially 
interested in conductivity. 

Experimental methods are next dealt with 
in detail. The author is conservative in 
this respect, as judging from manner in 
which he emphasizes the disadvantages of 
valve oscillators and similar devices, he 
evidently prefers a simple coil and telephone 
detector to any other combination of appa- 
ratus. It is true that precision measurements 
with an alternating current bridge require cer- 
tain precautions which are not evident until 
considerable experience in work of this 
nature has been acquired, but it is difficult 
to understand why it should bo possible 
to neglect these precautions when an induc- 
tion coil is used as a source of current. A 
small omission in this section is the failure 
to mention the very simple and useful 
tuning fork controlled “microphone hummer” 
as a source of current. 

Following a valuable chapter on solvent 
correction, experimental results are dealt 
with in the light of existing theories, the 
subject matter being grouped for convenience 


under two main headings, very dilute, and 
more concentrated solutions. Use is made 
of unpublished data in several cases and 
solvents other than water are fully discussed, 
A theoretical section follows dealing with 
the strength of acids, solvolysis, complex 
ions, amphoteric electrolytes, the mobility 
of ions and the degree of dissociation. Finally 
two entirely new chapters have been added 
describing the methods used in conductivity 
titrations and some of the technical applica- 
tions of conductivity measurements. 

When so much is excellent it is difficult 
to single out any portion for special apprecia- 
tion or criticism. The main character of 
the work is its lucidity ; a careful balance is 
maintained between theory and practice, 
and theoretical explanations are sufficient 
without being tedious. The printing and 
diagrams are fully in keeping with the 
subject matter and play no small part in 
enhancing the value of the book. Tlie 
paper is perhaps unnecessarily thick and 
it is questionable whether a slight loss in 
attractiveness if thinner material were used 
would not be more than compensated by 
the resulting reduction in weight. The book 
can be recommended with confidence to 
all who arc interested in this fascinating 
subject. 

H. E, Watson. 

* J|e 

Principles of Fruit Preservation. By 
T. N. Morris, m.a. (Chapman & Hall, Ltd., 
London, 1933. Price 155. net.) 

The above publication which is the sixth 
of the series of Monographs on Applied 
Chemistry is a welcome contribution. It is 
an admirable short review of the principles 
of fruit preservation on scientific lines. 
There are at present a number of books 
and pamphlets dealing with the subject 
but very few of them deal with it from the 
purely scientific point of view. The book 
under review, therefore, meets a long-felt 
want of research workers in the line. 
Divided into three parts, (a) canning, (6) jam 
and jelly making, and (c) dehydration 
respectively, the book deals with the processes 
involved and just touches on the technical 
aspects of the subject. Special attention 
is also drawn to the factors of spoilage and 
the means of controlling them. The effect 
of temperature and humidity on fruit- 
preservation is ably treated and well worth 
the study of those interested in the subject. 
Methods of sterilization and the use of anti- 
septics have been discussed and the limits 
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of their efficiency indicated. The informa- 
tion provided in this section will prove 
highly useful in the treatment of a large 
variety of fruits. The vitamin factor in 
fruits and its preservation by cold storage 
has also been discussed by the author. The 
book is well written and will prove to be 
of value not only to those who are interested 
in the subject in a general way but also 
to those actually engaged on the study 
of the various technical processes relating 
to fruit preservation. 

.B. N. B. 

Hi s:*- 

Bibliography of Tropical Agriculture, 
1931. Published by the International Insti- 
tute of Agriculture, Eome. (Eome • Trevas, 
Treccani, Tumminelli, 1932.) (English Edi- 
tion. Price 10 Liras.) 

Until the end of 1930 the International 
Institute of Agriculture, Eome, used to 
publish in its ‘ Monthly Bulletin’ of Technical 
information section of the International 
Eeview of Agriculture short bibhographical 
notes on tropical agriculture, but the sub- 
sequent publication of these notes became 
impossible on account of financial reasons. 
A strong desire for the revival of these biblio- 
graphies was expressed at recent meetings 
of the Bureau of the Commission for Tro- 
pical and Sub-tropical Agriculture of the 
International Council for Scientific Agricul- 
ture and a timely donation by the President 
of the Institute has now rendered possible 
the issue of a consolidated bibliography for 
1931. 

GDhe volume has been compiled by Dr. 
C. J. J. Van Hall, formerly Director of Agri- 
culture, Surinam, and contains about 450 
titles dealing in general with technical publi- 
cations bearing on tropical crops, papers 
on economics being noticed only when oc- 
curring in publications of a wider scope. Each 
title is followed by a short summary of the 
article, and the titles are arranged in 12 
principal groups : ‘Starch and Sugar Plants’, 
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‘ Oil -yielding Plants ’, ‘ Beverage Plants ’, 

‘ Industrial Crops ’, ‘ Vegetables ’, ‘ Fruits 
‘ Forage Crops ’, ‘ Green Manure ‘ Cover 
Crops ’, ‘ Species ’, ‘ Medicinal Plants and 
‘ Miscellaneous ’. The entries under each 
crop are arranged in alphabetical order by 
authors, and an alphabetical author index 
is provided at the end. 

In order to avoid waste of efCort, time and 
money it is essential for every scientist to 
keep in touch with the work being carried 
on elsewhere in his particular branch of 
work but this task is becoming increasingly 
difficult in these days of extreme specializa- 
tion. The field of tropical agriculture is 
so extensive and the literature on it so 
widely scattered in a number of periodicals 
issued from different countries and in dif- 
ferent languages, that research workers in 
the tropics find it increasingly difficult to 
keep abreast of recent developments in their 
subject. 

The provision of annual bibliographies 
like the present one devoted to this special 
branch of agriculture, should therefore prove 
exceedingly valuable to those whose time 
or facilities for consulting current litera- 
ture are limited, as by this means they can 
obtain information on any published litera- 
ture bearing on the particular lines of the 
investigation in which they are interested. 
Though the present bibliography is not as 
complete as one would have desired, it 
will be specially valuable as a supplement 
to the existing abstracting journals and 
deserves to be brought to the notice of all 
interested in agriculture in the tropics. At 
10 liras the book is not expensive. 

It is hoped that the Institute’s enterprise 
in restoring the English edition of this useful 
publication will be supported by Indian 
scientists. The official language of the 
Institute being French, it is only possible 
in these days of financial stringency to issue 
English editions of those publications which 
are in real demand. 
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University Reform — II. 

W E are indebted to the courtesy of one 
of our editorial co-operators for a 
copy of the Report of the Punjab Uni- 
versity Enquiry Committee. This document 
whicli in several particulars adopts the con- 
clusions of the Sadler Commission Report, 
l^rovides nevertlieless many important and 
illuminating suggestions of reform. It will 
be remembered that the Committee was 
instituted by the Government of the Punjab 
as a result of the acceptance by the Legis- 
lature of a resolution moved in 1931 by 
Khan Baliadiir Mian Ahmed Yar Doultana. 
In the course of the debate speeches were 
made urging the appointment of a Committee 
to investigate the administrative details 
of the University and to suggest reforms for 
the better control of affairs. The Committee's 
terms of reference were restricted to a survey 
of minor issues such as the composition and 
powers of the University authorities, the 
income and expenditure, qualifications 
demanded from candidates for admission to 
the University chisses and so forth and the 
more important University problems were 
left out of the purview of the Committee. 
Witliin the limits thus prescribed by the 
Government, the Report of the Committee, 
however, contrives to present a body of 
opinion on current educational problems and 
sugg(‘stions of reform wliich undoubtedly 
constitute an important contribution to the 
already extensive literature. 

The University of the Punjab, though it is 
one of the younger members, lias achieved 
a distinction wliich retlects great credit 
on the Province; among its alumni are 
found sci(mtists, administrators, judges and 
writers Avhose names are honoured in India 
and abroad and the oui.put of scientific work 
from its laboratories has in a great degree 
promoted tlie prestige of Indian unofficial 
researcli. In tlio cliapter on University 
Teaching, the Committee make generous 
references to tlie important contributions of 
Professor S. S. Bhatnagar whose work on 
emulsions and the mechanical condition of 
coagills and the nature of luminescence and 
the other chemical implications of the 
Raman Ellect is recognised as a real advance 
in the knowledge of physical chemistry. 
Similar references are made to the consider- 
able amount of research work produced in 
the departments of Rai Bahadur Professor 
S. E. Kashyap and Dr. G. Mathai and Dr^ 
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Yisinvfi. Professor Kasliyap's ecological 

studies of tlie TIiiii;)layiin and Tibetan flora 
and liis work on liverworts are held in great 
esteem by tin* leading botanists and the 
resea.relies of Dr. Mathai on the marine 
fauna of Karaclii and the cytological studies 
of Dr. Vishwa Nath have added considerably 
to the prestige of the University as one of 
tJie leading research centres in India. The 
share of the departments of Mathematics, 
History and Economics in building up the 
reputation of the University is not inconsi- 
derable. Among the sisterhood of Indian 
Universities, the place occupied by the 
Punjab University is an honourable one and 
within a short time the research carried on 
in her laboratories has earned for her an 
international reputation to which the Report 
of the Enquiiy Committee amply testifies. 
If in a university with such a brilliant 
record of achievements to its credit, the 
administrative machinery should have given 
occasion for criticism, the fault is perhaps 
due to the extensive territorial jurisdiction 
over which it exercises control. The Punjab 
University comprehends within its jurisdic- 
tion not only the Province of the Punjab 
but also the North-Western Province, British 
Baluchistan and some Indian States inclu- 
ding Kashmir. The defects inherent in so 
vast and complex an organisation have 
unfortunately been magnified by communal 
schisms which led to the enquiry and we 
can only hope that the apprehensions enter- 
tained by some of the speakers in support of 
the resolution will be allayed by the recom- 
mendations of the Committee about the 
governance of the University. 

A remedy for the universal complaint in 
our Indian universities, viz., that the high 
schools do not provide adequate training 
for their pupils to bo able to profit by 
university instruction is suggested by the 
Committee, namely, the institution of an 
Intermediate grade of teaching under the 
control of an independent Board. This 
institution is to be formed by the amalgama- 
tion of the Intermediate classes and the class 
X, which is the highest form of the secondary 
school. The Sadler Commission recommended 
an Intermediate College of two classes under 
a similar Board. We have read this section 
of the Report of the Sadler Commission 
and that of the Anderson Committee and we 
can recognise in the recommendation no 
merit other than novelty. These recommen- 
dations are in the nature of experiments 
and we fail to discover any educational 


justification in their support. The salvati 
of the universities is not likely to 
achieved by truncating the courses here a 
augmenting them there, but by the forn 
tion of a more rational scheme which w 
secure the progressive development of : 
forms of instruction. Every reform 
Universities must entail readjustments 
the pre- university and secondary scho< 
which in some cases are too ill- ad apt 
to secure for the pupils the litei'ary beiiel 
for which they look forward. We woi 
recommend that the twelve classes whi 
precede the university, be remodelled on t 
following lines : 

1. Primary Scbools— four years includ 

elementary grade. 

2. Middle Schools-— four years instead of thi 

IV Form of the existing High School 
made the final class of these schools. 

3. The Pre-university Schools — ff)ur ye 

composed of V and Vl Forms of th<‘ II 
Schools and the two Intorinediat(^ class- 

Many of the defects in the cduca-tioi 
system and in the training imparted to t 
pupils obviously arise from faulty psycl 
logical assumptions and maladjustment 
the age of the pupils to the standard 
instruction to which they address thiunsid v 
There is no organising principle in t 
existing grades of the school system, capal 
of imparting an air of reality either to t. 
content or the methods of instruction. O 
suggestion which seems a radical departi 
from the existing educational practice, 
based on the assumption that a liberal un(i< 
standing is essential even for an av(U‘ag(‘ st 
dent and it should be tlioroughly obtained 
every student before lie aspires for t 
cultural, scientific or professional spc(‘.iali^ 
tion of the unversity course. The gra( 
that we have suggested fall into natu 
divisions in psychological conformity wi 
the ages of scholars and tlie standards 
instructions attempted and tli(Hy an^ sufli 
ently prolonged to give unity of aim a 
completeness of studios appr()i)riate t.o 1- 
several stages. In any plan of r(H*.onHtructi 
the aim ought to be to represent knowh^I 
in its wholeness and not to treat; the mi 
of the pupils in segmemts, and if 
reasonable time is assured for assimilati' 
of knowledge the result must be pinlunct-oi 
There is a clear consensus of opinion tli 
the existing grades of instruction are unal 
to give the pupils the fullest advantage 
the educational programme which tliey e 
out to fulfil with the result that no one 
prepared to assume the responsibility 
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imperfections of training. A system of 
education whose component grades are well 
articulated may reasonably be expected to 
provide the necessary time and means for 
successfully completing a definite programme 
of work and where such a co-ordination is 
lacking there is inevitably a tendency for 
disclaiming the responsibility for work 
inefficiently performed. Some of the 
defects of the higher secondary schools 
arise from the inability of the department 
to exercise constant vigilance and to render 
helpful guidance chiefly on account of the 
increasing number and the variety of schools 
under its jurisdiction. The Director of Public 
Instruction, a generation ago, found time to 
visit the elementary classes and knew enough 
of educational theory and practice even to 
teach the little pupils; but to-day the 
number of scliools and pupils is so inflated 
that a dozen directors will find the task of 
inspection in the real sense of the word, 
simply insuperable. Since the progress of 
education is measured in terms of numbers 
of schools and pupils, its quality is bound to 
deteriorate on account of want of effective 
and periodic supervision and of assistance 
in tlie actual day-to-day teaching, apart 
from all other causes. The redistribution of 
classes sucli as we suggest may hopefully be 
expected to improve the existing unsatis- 
factory conditions. The first two grades of 
schools alone need be permitted to remain 
under the administrative control of the 
Department and the pre-university or colle- 
giate school should be under the direction 
of an independent Board such as the one 
suggested by the Anderson Committee, The 
independent character of the Board should 
not, liowever, preclude it from seeking and 
establishing opportunities of consulting the 
university authorities in respect of the 
prescription of courses of studies and the 
conduct of examinations, while the inspec- 
tion of these institutions should be vested 
solely in the senior members of the university 
staff. Wo do not agree with the Sadler 
Commission in their views that the best 
interests of the university could be secured 
by defining the line of demarcation between 
university and school work at the inter- 
mediate stage. A proposal of this nature 
would imply that the human mind is 
compartmen'tal and can be taken up in parts 
for treatment separately and it is this con- 
ception of mind that is at the root of all the 
evils in the domain of education. We are 
convinced that the educational process must 
2 


be a continuous effort, the different stages 
of which should co-operate to achieve the 
common aim and the transition of one 
stage to the other must be easy and 
natural. 

(Since writing the above we discovered that 
the Sadler Commission advocate the creation 
of a “ISTew type of institution to be called 
an Intermediate College which should 
consist of either two intermediate classes or 
of these and also the two upper classes of 
the high schools”. The latter recom- 
mendation appears to us to be the more 
appropriate one and the compromise sug- 
gested by the Anderson Committee is in- 
defensible.) 

The removal of the intermediate classes 
from the University should give it some 
relief, but no recommendations of a definite 
character are made by the Enquiry Com- 
mittee to lighten the strain imposed on it 
by the extensive territorial jurisdiction which 
it exercises. Though the terms of reference 
do not include within their scope an invi- 
tation to the Committee to examine and 
recommend on the prospects of establishing 
teaching universities in the Punjab, still we 
obtain a glimpse of their views on this 
important problem. The claims of Khalsa 
College are briefly examined for its conver- 
sion into an independent unitary university 
and the Committee content themselves with 
advising the authorities that “ a superior 
college is infinitely better than an inferior 
university ”. The Committee’s suggestions 
in respect of the gradual evolution of in- 
dependent universities are ‘‘ a bold policy of 
higher educational developments in the 
mufassil ” and “ a bold constructive plan for 
mufassil development”. The Committee 
admit that these proposals are vague, but 
hope that they would be made definite by 
“the logic of future events” implying 
“ certain principles which if consistently 
pursued should result in the creation of a 
number of independent unitary univer- 
sities ”. 

A great part of the reproach on the 
governance of the University to which Khan 
Bahadur Shaikh- Din Mahomed and Pir 
Akbar Ali gave vent in their speeches, is to 
be attributed to its unwieldy jurisdiction 
and responsibilities which are too wide and 
varied to be satisfactorily discharged. The 
amendments proposed by the Committee in 
respect of the function of the university in 
mufassil may not be a relief to its onerous 
burdens, but definite proposals for the 

jr 
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transformation of certain groups of colleges 
into constituent units of an independent 
university would be a more effective and 
speedy remedy. Having placed the Khalsa 
College in a category by itself and having 
recommended that it should receive special 
consideration and representation”, the 
Committee would obviously be glad of its 
elevation into a unitary university. Then 
it proceeds to lay down certain conditions 
essential to the well-being of the proposed 
university and one of these is that ^^as 
Khalsa College is situated outside the city 
of Amritsar, there should be no objection 
to colleges within the city being connected 
with another university or authority should 
they so desire This option will tend to 
emphasise the communal character of the 
Khalsa College the removal of which the 
Committee urge and it will not stiengbhen 
the financial resources of the ‘^potential 
university”. If a number of constituent 
colleges were to become vital members of 
this proposed university there is greater 
likelihood of the Committee’s recommenda- 
tion that it “ should not attempt to traverse 
the whole field of university education” 
but should ‘‘ concentrate its energies and 
resources on a few departments of study, 


especially those of the professional type 
will have some chance of fulfilment, 
self-contained or independent universit 
with limited resources should have th 
means of spreading its faculties over 
number of integral colleges instead ( 
concentrating them in one centre. Tli 
Khalsa University should be permitted t 
evolve on its own lines and develop a 
individuality without becoming comph 
mental. It seems to us that the Wik 
community with their enthusiasm for tli 
promotion of higher learning ought to I 
proud to have a university of their own am 
without impairing their cultural tradition 
ought to make it sufficiently catholic in ii 
organisation and outlook. 

The other recommendations of the Con 
mittee are cautious, designed to meet tl 
specific problems falling within the scope ( 
enquiry and their application will probabl 
be found satisfactory. Given tlie spirit < 
co-operation and willingness to serve, tl 
province of the Punjab with her gret 
cultural and material resources is bound 1 
become one of foremost centres of learnin 
in India, and her endeavours to augmei 
this distinction will be watched with syn 
pathetic interest by her sister province', s. 
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Further Observations on the Distribution and Associations of Lantana 
camara Linn in Hyderabad (Deccan). 

By M. Sayeeduddin, m.a., b.sc., f.r.m.s., Professor of Botany, and 
Abdus Salaam, b.a., Osmania University, 


TN a previous communication* attention was 
^ drawn to the fact that lantana is 
fast spreading in Hyderabad City and its 
environs and that it is often to be found 
along with Cactus (Opuntia dillenii). With 
a view to determine the mode of distribu- 
tion and association of lantana with Cactus 
and other plant species, we proceeded to 
Vikarabad, a distance of -13 miles from 
Hyderabad, stopping at various places on 
the way to study the nature of vegetation. 

Within 3 0 miles of the City, we found that 
in 95 per cent of the cases, lantana was 
growing amidst Cactus whicli forms almost 
a continuous hedge all along the road. In 
this part of the district the soil is chiefly of 
the morum type wliich is made up principally 
of coarse and fine gravel. Between the 10th 
and the 18th miles, Cactus was almost absent 
Iiaving been destroyed either by the cochi- 
neal insect or by fire. From about 15 miles 
out of Hyderabad, lantana was mostly seen 
with the spiny shrub, Oymnosporia montana 
of the Celasiraceai family. Occasionally 
these two were also seen in association with 
A7iona squamosa Linn. Further on, lantana 
was found growing with Dodoncea viscosa 
Linn (^apindacea^. At different spots lan- 
tana had divorced its former associates and 
was in company with Butea frondosa Eoxb. 
and Acacia (sp'O forming a consociation 
in which it was dominant. A striking 
association was met with at a spot about 24 
miles from Hyderabad City where lantana, 
Oymnosporia montana, Butea frondosa, Tec- 
tona grandls, Dodoncea viscosa and Oloriosa 
superha were all growing together. The last- 
named plant has been found for the first 
time on tliis side, and it may be of interest 
to note that we found only one within a 
distance of about 45 miles. As we ap- 
proached Vikarabad we could see all the 
hillocks covered with luxuriant growth of 
lantana which showed all shades of colours — 
crimson, pink, yellow and wliite. 

In Vikarabad itself lantana had entirely 
displaced Cactus as a hedge plant. 

To obtain a preliminary idea of the 
distribution of lantana and its associates a 


representative area of about 2,500 sq. yards 
was chosen and the vegetation mapped out 
on a chart. The results showed that lantana 
is the most prominent form of vegetation 



Fig. 1. 

Showing Lantana and Cactus growing together. 

L— Lantana camara. 

C— Cactus (Opuntia dillenii), 

while Dodoncea viscosa and Zizyphus 
cenoplia are next in prominence. A few 
Acacias and groups of Oymnosporia 7nontana 
are also to be seen. TJie other forms of 
vegetation were not seen in any large 
numbers. 

In his paper on ‘‘The Hyderabad State 
Ornithological Survey, Part 1” Salim Ali 
has drawn attention to tlie fact that bulbuls, 
mynas, babblers and sucli like birds visit 
lantana for its fruit. The observations of 
the present authors have confirmed the 
above findings and have shown that birds 
are chiefly i'esponsible for the rapid spread 
of lantana. Our studies have shown that 
many of the birds visiting lantana often 
follow up with eating the fruits of Cactus. 
Lantana seeds are thus dropped amidst 
Cactus bushes so that eventually lantana 
springs up in the midst of the latter. In 
regions where Cactus is not prominent, 
lantana seeds are merely dropped at random 
by birds as the birds fly from place to place. 


* Curr, Sci., 1 , 330, 1933. 
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Since lanlana busli is luglily prolific and 
large numbers of berries are eaten by 
birds it would follow therefore that the seeds 
get well disseminated in a very short space 
of time. 

It will be seen from the above that there 


is a grave danger of lantana rapidly spread 
ing throughout Hyderabad State. Th 
method of destroying the Cactus throug] 
the agency of cochineal insect has already 
been discovered but the problem of eliminat 
ing lantana is still awaiting solution. 


Biology : its Importance in Modern Education. 

By P. W. Gideon, M.A., 

Department of Biology ^ Karnatalc College, Dliartvar. 


of the most important and remarkable 
^ developments of modern times has been 
in the study of Biology. Educated men have 
only very recently recognised the fact that 
this science is in a large sense the foundation 
of nearly all forms of human progress. 

In the past few years vast advances have 
been made in all the sciences, and in 
tlie realm of the Physical Sciences parti- 
cularly, investigations and discoveries and 
their practical application to production 
have resulted in an immense increase of 
material wealth. This increase, however, is 
swallowed up by the drain due to the 
destructive activities of animals and plants 
which as parasites, carriers of disease germs, 
and destroyers of crops, are slowly gaining 
a dominance in the world. Tbeir activities 
are a menace which unless checked may lead 
ultimately to the degeneration of the human 
race. We are awakening to the fact that 
human efforts in checking this colossal 
drain on the wealth of nations can only be 
successful if undertaken on a national basis. 
A nation’s health and efficiency is the health 
and efficiency of its citizens, and unless this 
is of a high standard national wealth and 
prosperity will suffer. 

The first step in this great campaign is the 
education of the general public in the funda- 
mental principles governing life— the laws of 
health, the functions of the body in health 
and disease, the chief types of animals and 
plants beneficial or dangerous to human 
health, the r 61 e of animals and plants in the 
spread of disease and the dangers of un- 
controlled human reproduction, especially 
in the undesirable classes of humanity. Mass 
ignorance in these respects has undermined 
the health of nations, incapacitated millions 
and endangered the health of the fit. 

The two main channels for the drain of 
the world’s wealth are through human disease 
and animal and plant pests, and the pro- 
gress made hitherto by experts has been 


almost entirely in the field of cure ratlie 
than prevention. 

In the problem of disease we have left th 
task to the medical fraternity. It is impos 
sible for medical men and other scientist 
alone, with all their knowledge, experienc« 
and willingness to serve, to combat diseas< 
brought about through ignorance. Fo 
every individual cured through the corporat' 
knowledge of doctors and other scientists 
there are tens of others who contract diseas< 
through that arch enemy, ignorance. Th( 
need for more doctors and more money t( 
heal the ever-increasing numbers of sufferinj 
humanity will obtain scant relief as long ai 
we fail to change our metliods of approach 
ing the pioblem. A nation’s knowledge o 
the means of preventing disease is probably 
Hie biggest and most important step ii 
man’s warfare with disease. 

In the problem of animal and plant pesti 
similar conditions prevail. Crores of rupeei 
are annually lost in India through th( 
devastating depredations of insects alone 
Add to this the wealth lost by other anima 
and plant posts and the figure far outstrip; 
the wealth that can be accumulated througl 
the combined achievements of all moderi 
science. 

The world can never be adequately grate- 
ful to the workers in the physical sciencej 
whose achievements and discoveries havt 
contributed much to the progress and pros- 
perity of the world. Admirable as th( 
progress and effect of these achievementj 
may be, the world has not yet found ar 
effective check to the drain of human life 
and wealth. Indeed we owe it as a tribute 
to these silent workers to specialise and 
concentrate on a study of the comparatively; 
neglected Biological Sciences ; a knowledge 
of which is absolutely essential for conserv- 
ing the health and prosperity that the 
Physical Sciences have won for us. 

Such development in the medical and 
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economic aspects of Biology may give rise 
to a new problem — the dangerous increase in 
human population. Over-production in any 
commodity is to-day recognised as a major 
economic problem, and over-production in 
the human race is perhaps one of the biggest 
obstacles to human progress. Hence the 
need for scientific control of human repro- 
duction so that the quality and quantity of 
human offspring may be such as would 
promote the health of the race, and as could 
be supported by the material resources of 
the country. Unintelligent and uncontrolled 
reproduction, especially in the undesirable 
classes of humanity so far, has resulted in a 
dangerous increase of unwanted and uncared 
for children, defectives, insane, feeble- 
minded, habitual criminals and paupers, 
constituting a big financial burden on the 
honest citizen and on the nation as a whole. 
The decrease in the undesirable classes does 
not necessarily involve the increase of the 
better stocks. Even legislation will be of 
no avail unless there is a wide spread appre- 
ciation of the problem; and a study of 
Social Biology, impressing on man the need 
for selective breeding so as to eliminate 
those defects as would hinder man in his 
struggle for existence, is as imperative as the 
other aspects of Biology. 

The need for the universal study of 
Biology has been felt in the countries of the 
West, but the need in India is even more 
imperative. Even among the literate popu- 
lation of this country how many know that — 

(a) Malaria, in spite of our knowledge 
of its cause, means of transmission and 
methods of prevention, destroys, directly 
or indirectly, millions of people every year, 
more or less incapacitates several millions 
more, and is probably the cause of over 
one-half the entire mortality of the 
human race. 

(&) The average annual cost of Malaria 
in Bombay City alone exceeds fifty lakhs 
of rupees. 

(c) Plague in India takes a toll of several 
hundred thousand lives every year. 

(d) Over half a billion people in the 
world are infected with Hookworm, which 
feeds on blood from the walls of the intes- 
tine, sapping the vitality, poisoning the 
system, stunting the mental and physical 
growth of man, and causing that general 
laziness, stupidity and aniemic condition 
so characteristic of the Indian labourer. 

(e) In India a very large proportion of 
the diseases is due to the wrong habits 


and customs of the people, coupled with 
an ignorance of the main sources of conta- 
mination ; inasmuch as pools, tanks, 
wells and rivers in India are very impor- 
tant sources of contagion where hundreds 
of people use unsuspectingly the water for 
domestic and other purposes, ignorant of 
the fact that one diseased person could 
contaminate the whole tank and spread 
disease to several hundreds of healthy 
persons. 

(/) Syphilis is yet one of the principal 
causes of insanity, paralysis, still-births 
and barrenness in tlie civilized world. A 
great deal of time, money and energy is 
wasted by well-meaning people in trying 
to lessen these social diseases by appealing 
to the higher instincts in man. Admirable 
as these methods may be, morally, they 
can only influence the very few, being 
impracticable in stemming, generally, those 
urges for which life exists. It is time we 
recognised human instincts and human 
cravings as rising even above the highest 
moral and spiritual instincts man is 
capable of, and worked for a practical 
means of solving the problem of disease 
oven through life’s strongest urges. 

The importance of these diseases is duo to 
their rapid transmission and consequently 
wide prevalence, and where lakhs of rupees 
would hardly suffice to merely keep those . 
diseases in check, it would mean an extra- 
ordinarily small expenditure to educate the 
people in the essentials regarding the origin, 
spread and prevention of these diseases. 

There is no doubt that such a dreaded 
disease as syphilis, which causes untold 
misery to mankind, is probably one of the 
easiest diseases to prevent. If humanity 
were aware that the syphilis spirochsete takes 
some time to get into the blood stream, and 
can easily be killed by disinfectants while 
still on the outer surface of the skin, nine- 
tenths of human misery and financial loss 
caused by this disease would disappear. 
What is true of syphilis is equally true of 
many diseases, the means of prevention being 
very simple and requiring only a well organ- 
ised system of teaching the essentials for liv- 
ing a healthy life in a disease-ridden world. 

It is only a thorough knowledge of the 
dangers of these diseases and a knowledge 
of the methods of prevention that can mate- 
rially lessen the terrible destruction to 
human life and the enormous waste of 
man’s financial resources. 

(To be continued,) 
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History of Science as related to Civilisation/*'* 

By Sir Martin Forster, f.r.s. 


I T was indeed a happy inspiration that 
led Mr. V. Subrahmanya Iyer, former 
Eegistrar of the University, to found a 
periodical celebration of an event so auspici- 
ous as the Silver Jubilee of the accession of 
His Highness the Maharaja, Founder and 
Chancellor of the Mysore University. I have 
been honoured by the University Council 
with an invitation to deliver the sixth of 
these commemorative lectures, whose declar- 
ed purpose is to show how the application 
of scientific methods may promote sound- 
ness of judgment, freshness of outlook and 
appreciation of higher human values 

On several recent occasions, attention has 
been directed to the value of the training 
offered to the non-scientific citizen by the 
history of science. This movement has its 
origin in an increasing suspicion that in 
England the time devoted to laboratory 
practice in schools is tending to become 
excessive ; and as Indian educational 
methods are based largely upon Western 
usage, the growth of opinion which this 
view involves is deserving of close attention 
here. More particularly is this the case 
because the cost of providing laboratory 
instruction, whether in schools or universi- 
ties, is veiy heavy; and at a*" time like the 
present, when every item of proposed expen- 
diture, both private and public, demands 
careful scrutiny, the question whether 
substantial outlay on materials and appli- 
ances really achieves a commensurate benefit 
becomes important. 

Stated otherwise the point is this. Although 
the current century has witnessed a greatly 
increasing occupational absorption of men 
trained in various branches of science, their 
fraction of those engaged in all employments 
taken together must remain very small. It 
is therefore reasonable to ask, is it profit- 
able for the State to piovide an expensive 
form of school-training framed as if all those 
who receive it were embryo professional 
scientists ? There can be no question that 
every individual who is privileged to vote 
should have some knowledge of the funda- 
mental relation of science to the State, but 


* Sri Krishnarajendra Silver Jubilee Lecture 
delivered on Saturday, 2nd September 1933. 


cannot this be conveyed witiliout givii 
him at the outset a training lie might expe 
to receive if destined to embark on a sei(‘ 
tific career i? 

The basic idea underlying the new mov 
ment is that a more generally 
approach to scientific metliod ami 
ways of thouglit is the historical^ on 
Every intelligent mind finds at-t. rat* lion 
biography, because wlien faitilifully iiresen 
ed this offers the encouraging pictuiv 
shortcomings besides virtues, and thus mak 
us feel more at home even witli out.stiaudii 
personalities. An honest biography h^vc 
while it stimulates, and if witli l.lu^so (dTec 
the true hearing of science on civilisai-ion 1 
conjoined, this form of instruction can 1 
made most fruitful. It fortunately happei 
that the history of science, morc^ rt^adi 
than general history, lends itself t.o th 
treatment because its duration, or at lea 
the period of most flourishing (ievolopmeii 
extends over little more than a centur 
Consequently its basic facts are more sure 
ascertainable, many being witdiin tl 
recollection of living people. If tdiis advai 
tage were applicable to gimeral hist-or; 
much of the rubbish unseaBonal)ly utterc 
about the superiority of the good o 
times ” would bo self- corn! emm^d, an 
much of the discontent prevailing now, as 
has prevailed throughout the history of t.l 
world, being avoidable, might bo avoided. 

In designing a course on the history < 
science appropriate for stu(l<mts wlio wi 
not for the most part become specialists i 
science it will be desirable to sehict tl 
biographies of men whose discoveries ma 
he definitely correlated with irnprovennu 
in our w^ays of living and our outlook o 
life. If examined from this standpoint tli 
whole subject will yield some surprises. L( 
us take an example that was very imudi i 
all our minds two years ago, being the cor 
tenary of Michael Faraday’s discovery c 
electro-magnetic induction on 29th Angus- 
1831. It has been claimed that “ no othc 
experiment ini physical science has bee 
more fruitful in benefit for mankind.’* A 
scientific men will agree that the claim j 
defensible, hut the biography of Farada 
may be less impressive in a course c 
science-history for the normal student tha 
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it is for the professed scientist. Because 
although his experiments were fundamental, 
an equally fundamental experiment in the 
same field had been made by the Danish 
philosopher Oersted in 1820, he having in 
that year discovered that a magnetic needle 
is deflected by a voltaic current ; while 
several other contemporaries of Faraday, 
notably Arago, Ampere and Humphry Davy 
were fruitfully engaged in similar stud’ies. In 
fact, Sir Ambrose Fleming has recorded that 
‘^nothing is more remarkable in the history 
of discovery than the manner in which 
Ampere seized upon the right clue which 
enabled him to disentangle the complicated 
phenomena of electrodynamics and to 
deduce them all as a consequence of one 
simple fundamental law, which occupies in 
electrodynamics the position of the New- 
tonian law of gravitation in physical 
astronomy.” 

To avoid niisunderstanding, I must 
emphasise the point I desire to make, namely, 
that the transcendent importance of 
Faraday’s work is not so readily appreciable 
by the normal citizen as by the professional 
student of science. Although the group of 
inventions developing the modern dynamo 
are actually derived from his great discovery 
that by cutting lines of magnetic force with 
a conductor, a current of electricity is 
generated in that conductor, the effect of 
this discovery on social conditions was long 
delayed. Tlie modern power-machine, or 
dynamo, converts mechanical energy into 
electrical energy, but its development into a 
form providing cheap and abundant electric 
light involved numerous factors with which 
Faraday was not concerned. These depend 
first on finding the most convenient arrange- 
ment of the conductor as related to the 
magnet, and may bo said to have reached 
their commercial stage in the Gramme- 
machine of 1870 ; but they required also those 
improvements of the arc and the incandes- 
cent electric lamp which took place during 
the ten years following. The scientific men 
engaged in these developments were very 
numerous indeed, and therefore, while 
Faraday’s discovery serves to focus the 
public mind on the benefits accrued, the 
history of its application is too complicated 
for general assimilation. 

In striking contrast with so devious and 
highly technical a chapter in science- history 
are the profound and clear-cut social effects 
resulting from the discoveries of Pasteur. 
These originated in a chance appeal for 


advice from a distiller regarding his fermenta- 
tion process, which led Pasteur, then Dean 
of the Faculty of Sciences in Lille, to observe 
under the microscope that when fermenta- 
tion was healthy the yeast globules were 
almost round, but that an acid fermentation 
was accompanied by elongated cells. This 
occurred in the summer of 1856, and thereon 
he wondered whether he might not be con- 
fronted with a principle common to all 
fermentations, namely, that each fermenta- 
tion arises from its own type of micro- 
organism. 

The consequences of pursuing this idea 
represent a startling revolution in common 
thought and in surgical practice throughout 
the world, because, after a bitter controversy 
and by methods of experimentation both 
careful and convincing, Pasteur finally 
demolished the hypothesis of spontaneous 
generation. On 7th April, 1864, he concluded 
a famous lecture at the Sorbonne with 
these words: There is now no cir- 

cumstance known in which it can be 
affirmed that microscopic beings come into 
the world without germs, without parents 
resembling themselves. Those who affirm it 
have been duped by illusions, by ill-conducted 
experiments, spoilt by errors that they either 
did not perceive, or did not know how 
to avoid.’’ 

The fundamental experiments of Pasteixr 
founded the modern science of bacteriology, 
which he himself did so much to develop 
until his death in 1895, and their social 
effect was immediate. The British surgeon 
Lister had assimilated the idea that infection 
of surgical wounds — then causing frightful 
mortality in oven the best-conducted hospitals 
— might be due to the action of living organ- 
isms, and beginning in 1864 he proceeded to 
verify this theory by his aseptic treatment of 
wounds, using for that purpose carbolic acid. 
All the antiseptic methods in practice to- 
day are the direct results of his teaching. 
It will thus be recognised that for the normal 
citizen, whose main concern lies in the 
civilising or .socially ameliorating effects of 
scientific discovery, the biography of Pasteur 
will be found more impressive than that 
of Faraday. 

For it follows that not only surgery, but 
general pathology, has profited incalculably 
and speedily b^y his work and teaching. 
While studying anthrax, he introduced the 
now common method of successive bac- 
terial cultures outside the tissues infected, 
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and in 1877 elucidated a tangle of observa- 
tions connected with this venomous disease. 
About the same time Koch improved that 
method by adopting solid culture-media in 
bacteriological techniquej in 1882 isolated 
the tubercle bacillus, and identified the 
cholera bacillus in the following year. It 
should now be common knowledge that 
plague, typhoid, rabies, diphtheria, tetanus 
and various other pestilences have been 
very substantially mitigated in conse- 
quence of these pioneer investigations, and it 
will be agreed that the biographies of those 
patient and courageous men who have 
provided their fellow-creatures with weapons 
to combat such fell diseases and thus to 
preserve many millions of lives, are as worthy 
of attentive study by the youth of the 
world as are the biographies of the kings, 
emperors, generals and ecclesiastics who 
have destroyed millions. 

Social consequences to a scientific dis- 
covery of another type cluster round the 
hydrocarbon benzene. By a coincidence, 
Faraday figures here also, because he 
discovered it in oil-gas in 1825 ; but 
that chapter in the history of civilisation 
which might appropriately be called the 
“ Benefits of Benzene ” was actually opened 
by W. H. Perkin in 185fi. In this year, 
while hoping to synthesise quinine, he 
discovered by accident the artificial colour- 
ing-matter, mauve, which paved the way to 
a vast series of new products contributing 
inestimably to the comfort, healtli and 
aesthetic satisfaction of mankind. 

The great impetus given by Perkin to 
civilisation arose from the fact that ho 
founded, with his own hands, that branch 
of manufacture known as the organic chemi- 
cal industry. Prior to 1856, the so-called 
heavy chemical industry was well established, 
flourishing predominantly in England. It 
embraced the large-scale production of 
acids, alkalis, bleaching-powdcr and soap, 
but the colouring-matters, drugs and per- 
fumes then in common use, being all derived 
from natural sources, were limited and, 
compared with current prices, costly. When 
Perkin found mauve to be an excellent dye 
for silk, he found also that in order to pro- 
duce it in marketable amounts he would 
require large quantities of nitrobenzene and 
aniline, which hitherto had been handled 
only in the laboratory. Mansfield had just 
devised the principle, still followed, by 
which benzene could be obtained commer- 
cially from coal-tar naphtha, when the skill 


and enterprise of Perkin enabled him to 
produce from benzene on an industrial scale 
first the nitrobenzene, and thence the aniline 
required for manufacturing his new artificial 
dye. He developed this novel industry 
during the succeeding years, being instru- 
mental in marketing artificial alizarin among 
other colouring-matters. About 1871, how- 
ever, competition by factories establislied 
on the Bhine a few years earlier, compelled 
him to dispose of his own factory, to which 
he could not bring the necessary increased 
capital, and for which he could not find 
suitably trained subordinates. Until his 
death in 1907 he successfully devoted his 
energies to purely scientific research. 

Meanwhile there had sprung into being 
an entirely new manufacturing technique, 
the ramifications of which became incredibly 
wide-spread. A contributory factor of great 
importance was the prodigal employment 
of university- trained chemists by the German 
factories above mentioned, at that time a 
new principle. The heavy chemical industry 
itself received a stimulus from the observa- 
tion that for many purposes the organic 
chemical industry found fuming sulphuric 
acid more convenient and efficient than oil 
of vitriol, and satisfaction of this demand 
led to an increased interest in catalysis 
as a principle having wide industrial appli- 
cation, the full effects of which w'ere 
demonstrated by the European War most 
disastrously prolonged for tliree years by 
its incidence. 

Probably the first noticeable result of 
Perkin’s discovery was a multiplication of 
new dyes and the displacement of madder 
(since 1868) and of indigo (since 1897) by 
the corresponding products from coal-tar; 
but these were only the superficial signs. 
The outstanding characteristic of the 
organic chemical industry, distinguishing it 
from all other industries, lies in the bewilder- 
ing number of by-products associated 
with many of its operations. To maintain 
economic levels of production, uses for those 
by-products must perforce be found, and 
the search for remunerative applications 
has led to the manufacture of numerous 
new drugs, dyes and photographic materials. 
This has involved the development of 
an entirely new, and in some cases 
very complicated, manufacturing technique, 
because organic compounds, or the com- 
pounds of carbon, require very delicate 
handling compared with that applied to the 
materials concerned in the heavy chemical 
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industry and in metallurgy. This arises 
from their sensitivity to heat, and the fact 
that the solvents from which they are 
crystallised for purification belong to 
their own class in preference to water. 
Concurrently, the application of trained 
minds in rapidly increasing hundreds to the 
problems involved has given birth to great 
new industries, such as artificial silk and 
plastics, or synthetic resins typified by 
bakelite; besides improving beyond expec- 
tation the purification of natural products 
such as petroleum and sugar. 

Another chapter of science-history 
revealing immediate and far-reaching social 
results from an accidental discovery is 
provided by the life of Henry Bessemer. 
This is admirably described in his auto- 
biography published in 1905, seven years 
after his death at the age of 85. The three 
classes of iron known at the middle of the 
nineteenth century were not then producible 
in large quantities, and their cost was so 
high as to preclude their use for many 
pui poses to which they are now freely appli- 
ed. They were called wrought iron (almost 
free horn carbon), steel (with a medium 
carbon-content reaching 2*2 per cent.) and 
cast iion (with increasing amounts of 
carbon up to 5 per cent.). Wrought iron 
was too mallenble for many purposes, cast 
iron was too brittle for anything, and steel 
was found to bo greatly hardened by sudden 
cooling and yet remained malleable on slow 
cooling. The great contribution ro social 
welfare by Bessemer in 1856 was the 
discovery that molten cast iron may be 
deprived of its carbon by a blast of air ; and 
that w'hen thus purified in a suitable 
converter, iron may be heat.ed easily to a 
ternperatiUi'e above the melting point of 
steel. Thus t.here could be produced in 
rapidly increasing quantities a new class of 
iron called mild steel, free from slag, and 
by early improvement.s in manufacture 
almost free from the highly deleterious 
phosphorus and sulphur. 

The results of this discovery during the 
succeeding fifty years have been magical, 
because the abundance and improved 
quality of st.eel produced in England and the 
United States led to its adoption for con- 
structional pui poses of every kind, while the 
consequent facility with which other metals, 
notably manganese, nickel, chromium and 
tungsten may be added in amounts produc- 
ing remarkable and convenient changes in the 
properties of steel has led to an enormously 
3 


expanded variety of application. The 
machine-shop in particular Jias benefited by 
one of these in the shape of high-speed 
steel, containing quite large percentages of 
chromium and tungsten, which by causing 
the steel to retain its hardness at elevated 
temperatures enables a cutting-tool to be 
used in the lathe at greatly increased speeds. 
Thus the advantage to engineering practice 
has been incalculable. 

The foregoing examples of science-history 
within reach of the normal ciiiizen, and 
illustrating how his comfort and security 
have been augmented by scienl-ific investi- 
gation, relate to periods just beyond the 
life-time of the present generation, but one 
which will naturally occur to many present 
as having taken place under their own eyes 
will be found in the principle of internal 
combustion, to wliieh is due the tremendous 
development of motor-traffic. This hinges 
on consuming the fuel within the motive 
power-cylinder instead of outside, as in the 
steam-engine, and began with the Otto gas- 
engine of 1876, still used for stationary 
purposes. Extension of this principle to an 
internal combustion motor using petroleum 
vapour instead of coal-gas, olTectod by 
Daimler in 1885, was the fi:r‘St step towards 
the complete revolution in road transport 
witnessed by tlio present generation, accom- 
plished by constant improvement in mecha- 
nical details of tlie engine, in the method of 
igniting the explosive mixture of petroleum 
vapour with air, in lubrication and in the 
character and quality of tires for the wheels. 

Concurrently with this revolution has 
proceeded a revolution in the oil and rubber 
industries. The United States petroleum 
industry began in 1859 wil.li the dis- 
covery of j’ 0 (‘.k-oil in Beniisylvania, and 
rapidiy grew to enormous proportions, 
products from t.he fractional distillation 
being universally adopted for heating, 
lighting and lubrication. The t.ransforma- 
tion of this industry duo to the multiplica- 
tion of motor-vehicles is two-fold, firstly 
in the methods of purification and distilla- 
tion, secondly in tlie practice of cracking, 
the process by which fractions of high 
boiling point may be convcTied into motor- 
spirit. A tliiid phase in this transformation 
now impending, is the production of oil 
by the hydrogenation of coal and coal-tar. 
This pliase is at the development stage, 
but in the last few weeks a conditional 
remission of petrol tax by the British 
Government has led the Chairman of 
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Imperial Chemical Industries to announce Drikold or Cardice in England, in which 
that his company will proceed with a countries it is now increasingly used as a 
plant for hydrogenating coal at an outlay of refrigerant. The commercial production of 
2 I million pounds : this follows an expend!- this material began only in 1924, and the 
ture of one million pounds on the prelimi- manufacturing tonnage for tlie United 
nary experiments. States is as follows : — 1925, 170 ; 192G, 525 ; 

It must be remembered that crude petro- 1927, 1,715; 1928, 7,000; 1929, 22,000; 1930, 
leum is a very complicated mixture of 40,000. 

chemical individuals, ranging from gases of Enough has now been said to demonstrate 
the methane type through the diminishingly the very direct bearing on our individual 
volatile hydrocarbons of the paraffin series modes of living effected in recent years by 
to low-melting solids like vaseline. The scientific discovery and invention ; and to 
composition of these mixtures varies greatly show that in many cases this may be re- 
with geographical origin, Borneo petroleum, cognised and traced by the normal citizen 
for instance, being rich in benzenoid hydro- untrained in scientific practice. Many other 
carbons. Before the more volatile fraction examples will occur to your minds, such as 
called petrol, or gasoline in the United line and wireless telegraphy and telephony. 
States, was applied to motive internal motion-pictures, hydro-electric power gene- 
combustion engines, it was a dangerous ration and non-ferrous metallurgy. A 
component of the illuminating fraction, and distinct, but very important section of 
went largely to waste. For many years science- history lies in the realm of ideas as 
past, however, all the ingenuity of the a stimulus to experiment. This may be 
manufacturer has been directed to oonserv- illustrated by the theory of evolution as 
ing this volatile fraction, increasing its taught by Darwin and his followers ; the 
supply and producing it in a more highly cell-theory as developed by Schleiden for 
purified condition. The demand for motor- plants (1838) and by Schwann for animal 
spirit has led to these vast improvements in tissue (1839) ; and finally, the conception 
manufacture and to the introduction of of the atom as formulated by Dalton and 
cracking, while the resultant purity of the replaced in very recent years by the capti vat - 
more volatile fraction has been an inipor- ingd-heories of Eutherford and Bohr, 
tant factor in the development and multi- . The conclusion that I now submit is this, 
plication of air-craft. A moment’s reflecy^lf civilisation be defined as reclamation 
tion on the colossal advantages arising , from barbarism, as a process of developing 
from the growth of motor-traffic in this i ^he arts and refinements of life, no century 
country will convince you of the beneficent \ in the world’s history has been more 
relation borne by scientific discovery and ^fruitful in civilising agency than the last 
invention to the State, particularly as this hundred years. In that period have been 
demonstration has progressed under your recorded unhappily the average number of 
own eyes. human conflicts, political and martial, 

Another revolution still in progress relates differing only in their weapons and their 
to the preservation and transport of food staging from the ceaseless human discords 
as effected by canning and refrigeration, common to general history. On this murky 
Although having less practical interest for background, however, has been painted with 
the people of this country than for Euro- radiant brush the promise of a colourful era 
peans and Americans, whose customary diet which the nations may enter when they 
has been vastly improved and varied by unite in recognising political quarrels to be 
these processes, it nevertheless will benefit less advantageous than the co-operative 
indirectly the population of India because it harvesting of Nature’s gifts as a consequence 
has developed a food-science, including to elucidation of natural laws. This desir- 
recognition of the vitamin principle and a able step towards popular enlightenment 
more scientific evaluation of nutritional would be hastened if the more fundamental 
factors, which cannot fail ultimately to of these laws, and the history of their 
improve the public health. The speed of application to modern progress, were 
development and widening scope of this allowed increasingly to replace general 
new knowledge form a separate chapter of history in the school curricula, so that the 
science-history, but an illuminating example changes now rapidly transforming the art of 
is given by the history of solid carbon living may be brought into proper perspec- 
dioxide, known as Dry Ice in the States and tive and healthily developed. 
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Prominent in the study of these changes 
must be the life-history of the people most 
concerned in them. The lesson from all 
these lives, for all of us, is their thoroughness 
and beneficence. If half the attention of 
schools, colleges and mature citizens that 
has been given to Alexander, Oaesar and 
Napoleon had been devoted to Faraday, 
Pasteur, Lister and Bessemer, the world 
would be a different and a better world 


to-day. Because, not only were these men 
remarkable discoverers, to whom we owe 
far greater security and amenity of life 
than our forefathers could enjoy, but their 
methods of work and their outlook towards 
their fellow-beings display just those qualities ^ 
most needed for smooth and continued pro- / 
gress of civilisation ; patience, honesty and 
thoroughness in their labour combined with i 
inexhaustible goodwill towards mankind. ' 


Letters to the Editor* 


On the Discovery of Prothallus in Indian 
O'phioglossums, 

The genus OpMoglossum has interested a 
number of botanists in India and abroad on 
account of its peculiar systematic position 
in the Pteridopliyta. Attempts are often 
being made to tlirow more light upon its 
life-history simply by the study of the sporo- 
phyte generation. But the ganietophyte 
generation has not been so well studied 
owing to several difficulties in its way. It is, 
however, to bo noted with satisfaction that 
it was studied in a few species of Opliioglos- 
sum during the latter half of the last century 
and in the beginning of the present century 
by some eminent workers. Mettenius, for 
instance, studied 0. pedunculoHum as far 
back as 385h, wliile Dr. Lang st.udied pro- 
thalli of 0, peudulum in 1902; and Bruch- 
manii studied the Ophioglossum vulgalum in 
1904. Later on Dr. Campbell confirmed the 
results of these authors by his 'study on 
0, moluccanum, and 0. pendulum in 1906. 
Since then no attempts appear to have been 
made eitlior by way of confirmation of old 
results or by way of investigation of now 
ones. 

It was in 1930 that my attention was 
drawn to this subject by some remarks on 
Ophioglossum made by Prof. Dixit in his 
book and I began to study it, more critically 
since 1931. My observations by the cultural 
methods — later on confirmed by the gameto- 
phytes that 1 could obtain in nature — I have 
been able to discover the prothalli of some 
four Indian species which appear to be 
different from those that have been studied 
by previous botanists such as Dr. Lang and 
others. 

The peculiar methods used in obtaining 
them have been summarised in my Ration- 
ale of the germination of the spores in 


Ophioglossum ” which will soon appear 
elsewhere. 

My further researches on this structure 
have given me a wealth of new facts and 
allowed me to tlirow a good deal of light on 
some previously unsolved points. It was 
very kind of Prof. Dixit to confirm my 
results later and I offer my sincere tlianks 
to liim and to my two colleagues Messrs. 
Deshpande and Kanitkar. 

T. S. Mahabale. 

Department of Botany, 

Fergusson College, 

Poona (4), 

August 15, 


Theory of Parallel Deposits of Solute by 
Evaporation from the Walls. 

D. Owen before the Pliysioal Society of 
London, 22nd May 1932, gave a demonstra- 
tion of the difference of heights to which (1) 
fuchsin, (2) salt solution, and (3) a mixture of 
the two solutions respectively would rise in 
a strip of filter paper dipping into these 
solutions. 

In repeating the experiment, we noted the 
formation of very beautiful parallel deposits. 
One of us, in a paper on the variability of 
Avogadro’s Number (S. Ray in Zeit.f.phys. 
Chemie, 128, 18(>, 1927) has shown that in a 
solution or sol the concentration variation 
with height follows a cuiwe as in Fig. .1 
while in another paper on A Pliysical Factor 
in Liesegang Phenomenon (KolL Zeit., 44?, 
277, 1928) the same author has shown that 
this concentration distribution has the 
possibility of explaining Liesegang pheno- 
mena. Thus, if in the graph, AB is a line 
parallel to OY, the Y axis, such that 
tangent at C is parallel to the tangent at D, 
it means at these two points not only are 
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the concentrations identical but also con- 
centration gradient The appearance of the 
graph of concentration on the OY axis is 



very much like that of half dome resting on 
half a pillar, or in other words it is a vertical 
longitudinal section through a dome resting 
on a pillar. 



Fig. 1. 

In our graph, 0 is in the pillar region and 
D in the ‘‘ dome This distribution, how- 
ever, is true only for a column in equilibrium 
at the same temperature throughout. Now 
in a rise (^or descent) of a liquid, a static 
equilibrium at constant temperature is not 
obtained, but we have a dynamical process 
with difference of temperature along the 
column of which the article mentioned above 
on Variability of Avogadro’s Number takes 
no cognisance. If therefore in a rise from 
the bottom at D, the conditions of tempera- 
ture, pressure, etc., make themselves identical 


with that at C, then it stands to reason tha 
in the ‘^dome" region, at D the reactio 
will proceed as it had at 0 in the ** pillar 
region, and instead of proceeding to th 
point of the spire will proceed towards 0 
and the “wavelength” ay will repeat itseli 
(This viewpoint was communicated to Di 
E. Liesegang and accepted by him.) 

We have in Fig. 2 a section through th 
thickness of the blotting paper. 

Obviously, evaporation is continuous! 
taking place all the time, the solution, an« 
the solute is being carried upwards. Usinj 
the well-known equation-i^ of electric am 
thermal conductivity or diffusion of particle 
having gravitational mass, the mass of sal 
dq^ going up acioss the section J, i 

where e is the concentration, whilst goin^ 
across the section 2,’ 

then dq 2 is less than The differ cnc< 

(dqi--^ dq^j gets deposited on the face of tin 
blotting paper. The expression for this 
deposit is 

(dq^-dq^)==KA C^) (i; 

where ?{c is the distance apart betweer 
sections 1 and 2. 

Now we proceed to find another, indepen- 
dent, mathematical expression for this 
surface deposit. The deposit will depend 
upon the rate of evaporation. This will 
depend upon the surface evaporating and 
upon the humidity of the atmosphere. Oi 
Sq oc p Sx.(l>{h) 

(f>{h) shows variation of evaporation upon 
“humidity” and ^ is the perimeter of the 
cross section. Also the rate of deposit will 
depend upon the concentration at the 
height conceined which settles the vapour 
pressure, or 

hq oc f[c). 

Combining the two variabilities in a single 
equation 

= a.'p Sx.fic). (I>{h)dt (2) 

where a is the constant of proportionality. 

Now to a first approximation, by Eaoult’s 
Law, we can assume 

^ f(c) = (1-Jcc), 

We can also, in analogy to Newton’s Law of 
Cooling, assume 

m = K(^o-h) 

where ho is the absolute humidity required 


♦ See “ Das Ohm-Fouiierscho Geselz dor 
Leitung,” Zeit f, JElectrochemie, 7-53, 1928. 
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for saturating the atmosphere. Therefore 
our equation becomes : — 

^ j ■=^(xp,Bx(X he). lcJJi>Q—‘lh?)(ii , (3) 
wliich may be written 

~=fe%l-kc), where ^8“ === 

The solution of the equation is 

(l — lcc) = a sin (j3 v Ic.x + y) or 

= {l-a sin t (B + y) } . . . . ( 4 ) 

So that the concentration is varying 
periodicalJy with height, the wavelength 
being given by 

v 277 277 / K; A 

N aph.{h„~/i) • • • • (^) 
Experiments to test this formula are in 
progress. On the face of it, it has the 
capacity of explaining some well-known 
facts in these as well as Liesegang Deposits. 
Thus, Vfc in the denominator in (5) would 
make tlie deposits closer with more con- 
centrated solutions. The increase with A 
and decrease with {ha~h) of the wave-length 
has also been qualitatively proved. 

H. P. Chowdhury. 
Satyendra Kay. 

Departments of Physics and Botany, 
Lucknow University, 

Lucknow, 

Avgust 19, loan. 


Formaldehyde-yielding Complex in the 
Lignin Molecule. 

Eaw jute freed from fatty and i-esinous 
matter as well as other impurities gives on 
distillation with 12 per cent HCl according 
to Tollen's method a distillate which con- 
tains both furfural and formaldehyde. The 
former is detected by aniline acetate paper 
which remains unchanged by formaldehyde, 
and the latter by Schryver’s reagent after 
much dilution. In very dilute solution 
furfural does not interfere with the test for 
formaldehyde. 

Jute after complete removal of lignin by 
moist C10„ ^as gives furfural but no formal- 
dehyde. Lignin obtained by 72 per eent 
H„SO^ or by Willstatter’s method gives 
formaldehyde but no furfural. It has been 
shown from this laboratory that CIO, 
removes nothing but lignin from jutel 
Hence, lignin from jute is free from furfural 
but contains a formaldehyde-yielding com- 
plex. This supports the view of Freudenberg' 


that lignin contains a dioxymethylene 
group which is responsible for the formal- 
dehyde. 

Kaw bamboo similarly treated gives 
formaldehyde but not de-lignified bamboo. 
Packing box wood also behaves similarly. 
Phillips and Goss' obtained HOHO from 
lignin prepared by Urban’s method only. 
So far as jute is concerned, this is not 
substantially correct. 

PULIN BeHAEI SARKAR. 
Chemical Laboratory, 

Dacca University, 

August 20, 1932. 


Absorption Effects in the Total Secondary 
Electron Emission from Metal Faces. 

Two outstanding problems in the study 
of total secondary electron emission from 
metal faces are the peculiar shape of the total 
emission curves and Die differences observed 
between polyerystalline and single crystal 
facos.“ No explanations have so far been 
offered to account for these observations. 

It is well known that the mean velocity 
of the secondary electrons increases as the 
applied potential is raised, rapidly at low 
and more slowly at high potentials. We 
can now explain the above results making a 
few simple assumptions whiclx do not in any 
manner violate the principles involved in the 
mechanism of secondary emission. Assum- 
ing thali the soe.ondary elections are pro- 
duced at a moan depth within the surface of 
the target (this depth varying directly as the 
applied potential V and inversely as a tlie 
coefficiont of absorption of the primary 
electrons, tlie constant of variation being 
B), and suffer absorption in travelling out- 
wards (this coefficient being taken as /5), 
wo can show by a simple calculation that K 
(the ratio of the total secondary to the 

piimary current) — AV e~ ^ ’ 1^/“) qijjjg 
leads to the conclusion that wo should get 
straight line curves if wo plot points between 

logic ^ and V, the slope being 

The results of Petry” and the writer^ are 
found to give such straight line curves 
except at potentials less than about 250 
volts in which range /3 decreases somewhat 
rapidly as V is increased. The differences 

J. Am. Chem. Soc., p. 3374, 1932. 

2 S. R. Rao, Proc. Roy. Soc., A 128, 41, 1930. 

2 B. Tj. Petry, Phys. Rev., 26 , 346, 1926 and 
28, 362, 1926. 


r Ber.,60, 581, 1927. 
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between the E values of polycrystalline and 
single metal faces may be attributed to 
different B values for these faces since it is 
normal to expect different depths of pene- 
tration with different crystal faces, other 
conditions remaining the same. When the 
first few layers are concerned this may not 
be significant and this is exactly what is 
observed, the E values being the same at 
about 50 volts. The above considerations 
enable us also to give a natural explanation 
for the differences observed between gas 
covered and perfectly degassed metal faces. 

Full details will be published elsewhere. 

S. Eamachandra Eao. 

Annamalai University, 

Annamalainagar, 

August 22 y 1933, 


The Development of the Female Gametoph 3 rte 
and Chromosopie Number of Argemone 
mexicana Linn, 

Investigations on the morphology and 
cytology of Argemone mexicana have been in 
progress in this laboratory since the last two 
years and the work is now nearing comple- 
tion. In a recent paper JoshT has given an 
account of the formation of megaspores and 
embryo-sac in this plant. His account which 
is based on material obtained from only 
^ two ovaries ’ differs in certain fundamental 
points from our observations. In this note 
an outline of the development of the female 
gametophyte as observed by us is presented. 

Joshi presumes that the archesporial cell 
is hypodermal in origin and this by trans- 
verse division gives rise to a ‘ wall cell ’ and 
the megaspore mother cell. Our observations 
support his statement. By the division of the 
megaspore mother cell a dyad is produced 
and the two cells of the dyad as a rule divide 
periclinally and produce a normal linear 
tetrad. The ^ T-shaped ’ tetrad which 
according to Joshi is a characteristic feature 
of this plant, is of comparatively rare occur- 
rence. Generally the upper three megaspores 
from the micropylar end degenerate and the 
chalazal one functions. It increases in size 
before division and by three successive 
divisions produces an eight nucleate 
embryo- sac. The structure of the fully 
differentiated embryo- sac is given below: 

1 Joshi, A. C., “ Megaspore formation and 
Embryo-sac of Argemone mexicana, Linn,” 
The Jr, of the Indian Botanical Soc,, 12, No. 2, 
April 1933, 
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It will be noted that the synergids are 
nearly as big as the antipodals. The egg is 
situated centrally between tlie synergids and 
is masked by them. The two polar nuclei 
lie very close to each other before fusion. 
The approximate sizes of the synergids, the 
egg, the polar nuclei and the antipodals at 
this stage are given below : 

Synergid 
Egg 

Polar nucleus 
Antipodal cell 
Endosperm formation 


28* 

22 * 

8 - 

26* 


•6 [JL 

•0 ja 
•8 /X 

•4 li, 

commences very 


soon after fertilisation. The synergids are 
not observed at this stage, but the antipodal 
cells increase very considerably in size. The 
average dimension of an antipodal cell when 
the endosperm nuclei form a lining around 
the nucellar cavity is 154/x. Signs of dege- 
neration of the antipodals are just apparent 
at this stage. It thus appears that the 
antipodal cells of Argemone behave similarly 
to that observed by Huss^ in Fumaria^ 
Corydalis and Palaver. 

The chromosome number of Argemone 
mexicana has been computed from the 
meiotic stages of the microspore mother cells 
and it has been found to be fourteen fn=14). 


P.'K. Bose. 
I. Banerji. 

Department of Botany, 

Calcutta University, 

August 24, 1933, 


2 Huss, G. A,, “ Beitrage zur Morphologie und 
Physiologic der Antipoden,” Beih, Bot, Ceniralb,, 
20, 77-174, 1906. 
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Oil-Soluble Vitamin A in Some Pulses and 
Fishes of Bengal. 

The importance of accessory food factors — 
enzymes and vitamins — is well recognised. 
Cod liver oil, owing to its A vitamin content, 
commands a world-wide reputation. How- 
ever, othei* fish oils, such as Halibut, are 
being discovered with nearly sixty times 
the potency of cod liver oiL Amongst the 
Bengal fisiics Hilsha {Clupea ilisha), Eohit 
(Labeo roliila) and Catla {Gatla catla) are 
in daily use. Body, roe and liver fats of 
tliese fishes had been studied at the Bose 
Eesearch Institute Laboratories and referred 
to in the abstracts published in the Proceed- 
ings of the Indian Science Congress.^ 

Vegetable oils are generally classed as 
‘‘bad fats”* and classed with lard, which 
last is used in physiological control experi- 
ments. At the Bose Eesearch Institute, 
Bengal, pulses have been the subject of 
investigation from various points of view ; 
certain special qualities of Gicer arietinum 
have been reported in the Transactions of 
the Bose Institute.** Particular attention 
was drawn to the presence of carotene and 
its significance to vitamin A. Lovibond 
Tintoinetric measurements showed Gicer 
arietinum oil to approach cod liver oil of 
approved quality. (Spectroscopic examina- 
tion of the Sb01.j blue compound also con- 
firmed this significance^ Photographs taken 
of the spectra show absorption bands at 
about OlO— 025 /x, 570—580 /x and 540— 
560 /LX, corresponding to those obtained 
with cod liver oil.^ The specificity of the 
band at or about 020 /x is now well recog- 
nised. Hilsha fish liver oil gives a band at 
600 /X, which is very pronounced ; the other 
bands are rather broad and often merge one 
into tlic others. 

The subject is being further studied in its 
various aspects as regards keeping quality 
and potency. Hilsha fish oil shows varia- 
tion with season, and whether the lish is 


1 Banerjee and Nag, Proc. Ind. ScL Gonqress, 
XX, Chem., No. 102. 

2 Plimmer and Plimmer, Food^ Health, Vita- 
mins, p. 00, Longmans, Green & Co., 1932. 

^ Banerjee, “ Cliomical Examination of Oils 
from Leguminous Pulses,” Trans. Bose, Inai., VTI, 
1981-32. 

Nag and Banerjee, Proc, Ind. Sci, Conqress, 
XTX, 1932, Chem., No. 211, p. 244. 

^ ‘‘ Communications from the Universities of 
Zurich and Utrecht,” Nature, July 1st and July 
29th. 1938. 


roe-bearing or not. In some Tintometric 
measurements, the figures were as high as 
those of halibut oil or even higher. 

Physiological observations with rats have 
given very promising results with Gicer arie- 
Linum oil. Its importance will be easily 
appreciated wdien it is remembered that 
Lovibond Tintometric figures for this 
vegetable oil approach closely those of cod 
liver oil. 

Fuller details with spectrographs will be 
published in due course in the Transactions 
of the Bose Eesearch Institute. 

N. 0. Nag. 

H. N. Banerjee. 

Bose Eesearch Institute, 

Oalcutta, 

August 25^ 1933. 


A Note on the “ New Type of Fertilization ” 
in Plants. 

Variation from the generally accepted view 
that during double fertilization in plants 
the primary endosperm-nucleus becomes 
triploid and contains 3x number of cliromo- 
somes was first reported by Ferguson. * She 
found that due to the premature division of 
the primary endosperm-nucleus before the 
discharge of the sperms from the pollen tube, 
one-fourth of the endosperm tissue (which is 
derived from the fertilized micropylar endo- 
sperm-nucleus) becomes triploid whereas the 
remaining three- fourths (which is derived 
from the unfertilized chalazal endosperm- 
nucleus) remains diploid. During my 
investigation on the embryology of some 
members of Solan acea^., I have also observed 
this new type of double fertilization in one 
of the strains of ‘ Tomato ’ grown in the 
college experimental grounds. Hero also 
the two polar nuclei fuse before the opening 
of the flower and divide as a rule before 
the discharge of the sperms from the pollen 
tube forming a small micropylar and a big 
chalazal endosperm cell. Fig. 1 will show 
that the primary endosperm nucleus has 
divided while the two sperms are still seen 
inside the pollen tube. 

After the discharge of the sperms into 
the embryo-sac, one sperm fuses with the 
egg and the other with the micropylar 
endosperm-nucleus. The chalazal nucleus, 
however, divides and forms part of the 


1 Ferguson, M. C., Bull. Torr. Bot. Glvb, 64 , 
657-664, 1927, 
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endosperm tissue which remains diploid. 
During the first division of the primary 
endosperm-nucleus approximately 24 chro- 
mosomes were counted instead of 36, the 
haploid number determined for the species 



Fig. 1. 


Microphotograph showing the micropylar and the 
chalaaal endosperm cells and the two 
sperms inside the pollen tube. 

p.e. Position of the egg, not in focus. 
sp. Sperm. 

muc. Micropylar endosperm cell. 
ch.c. Ghalazal endosperm cell. 

being 12. This shows that the primary 
endosperm-nucleus is diploid (not triploid) 
at the time of first divison and the division 
takes place before fusion with the second 
male nucleus. It, therefore, seems to be 
very probable that Oooper" has either over- 
looked the chalazal endosperm-nucleus or 
the same was missed owing to the section 
being oblique. A detailed account of the 
observation, will shortly be published else- 
where. 

Paeam K ath Bhaduei. 
Department of Botany, 

Calcutta University, 

August 25, 1933. 


The Quantum Statistical Theory of 
Fluctuation. 

In an interesting paper in Phgs. Bev., 21, 
672 (1923) Kar has derived some important 
classical relations between the different 
partial fluctuations, and with the help of 
these, and two independently derived partial 
fluctuations, obtained all other fluctuations. 

® Proper, D. 0., Amer. Jour. Bot., 18, 739-748, 


I have been able to generalise these parti 
relations with the help of quantunr statist! 
(Bose-Einstein and Fermi). They are, 
their usual notations, 

(S^p)t = (S‘,.)x (l¥g), 

= (8’i))c (1 =p|y), 

e)i/ — ^ 

and 


(S%)t = (SV)t.-V- a^ScJz^), . 

= (S>)»=CS-^Kk ' 


where « = {§-) 


2/3 ^ 

{'link ! )-, 


and C 2 = (Bose), = rr'^l 12 (Fermi) j 

where the upper sign is for Bose-Einstei 
statistics and the lower for Fermi. It i 
noteworthy that neglecting the higher coi 
rection in the non-degenerate case one get 
the well-known relations of Kar. 

In order to get the value of any fluctuatio 
we must know in addition to the abov 
relations at least two partial lluctuationg 
The quantum statistical values of these a 
obtained by me are : — 

(8^. =r^ (l±5y) I 

>Non-dcgenerate (3 

(S“y)'r == -^ (1 ± • 6-172/) J 


(S"e). = ^ (1 t 26c,/s'-) I 

, ^Degenerate (4 

(S^u)t — ^ (1 ^ 6Co/ 2;^) j 

One readily gets from (1) and (3) for the 
non- degenerate state 

(S^tX- = ^ (1 =f 'S7by) 

: (5 

(8“p) ^ (1 • OSSy) 

and from (2) and (4) for the degenerate state 
(1 t3-7c,/»=) f 

In the above I have more or less quoted 
the results recently obtained, which are all 
claimed to be new. 
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Full details of the investigations will be 
published elsewhere. 

M. Ghosh. 

Physical Eesearch Laboratory, 

Presidency College, 

Calcutta, 

Augiist, 19 : 33 . 


Fish Coccidia. 

Two unique types of Eimera, hitherto not 
recorded, were found during investigation on 
Coccidia by Miss E. H. Bana, a student 
preparing under me for the M.Sc. degree. 
She has also discovered and worked out the 
complete life-cycle of a new species of 
Isospora from Calotes versicolor. A brief 
resume of the main features of each is given 
below. 

One of the Eimera referred to above and 
hitherto not recorded, was found in the ali- 
mentary canal of a lish popularly known 
as Bombay Duck {Ilarpodon nehcrem) vide 
illustration. Each sporocyst in this species 
is elliptical in outline with the end towards 
t4ie narrow side of the oval projecting in the 
form of a neck. At the edge of this protu- 
berance or neck is a bioad inverted V-shaped 
appendage which is clearly visible both in 
the living and stained preparations. A 
sporocystic j'esiduo is also usually present. 
The oocysts arc often almost spherical and 
have a diameter of about 12ja. 



I 

Oocyst and Sporocysts from Harpodon nchcrcus. 

Reptilian Coccidia. 

(A) Eimera from Hemidactylus sp. 

The host is usually obtained on exterior 
walls of buildings. It is probably Hemi- 
daelylus flaviviridis. The parasite which was 
found in the gall bladder is undoubtedly a 
species of Eimera. So far Eimera have usually 
been met with in the intestine, liver and 
kidney of their hosts. The present lind is 
therefore unique despite the only species of 


Eimera {E. utinensis) in the lungs and gall 
bladder of a horse in Italy by Salen and 
Vittoria (1921). Of their discovery Wenyon 
(1926) says that the description and figures 
are so unsatisfactory that it is impossible to 
form an opinion of the nature of the 
structures depicted. 

The uniqueness of the present lind lies in 
that all the developmental stages are com- 
pleted in the columnar cells of the gall 
bladder. The ripe oocysts measure 2J/x by 
in length and ll/u by 14fjL in breadth. 
Tlio sporocysts measure 9fi by 7/x. 


(#«•.) 

Eimera from II. flaviviridis. 

(B) Isospora sp. from Calotes versicolor. 

A new species of Isospora, which infects 
the intestine of the lizard, has been found. 
The complete life-cycle of the parasite has 
been worked out. 

The developmental stages of the parasite 
arc very simple and in many respects follow 
those of Isospora felis (VVTmyoii). Their 
chief interest lies in the apparent clearness 
of their developmental stages and the 
intensity of infection, the number of infected 
lizards being as largo as 80 per cent. The 
importance of this lind lies in the abundant 
facilities such Isospora provide for class 
work, as calotes are freely distributed all 
over the country. 

A critical study of the parasite has been 
made and the detailed results of the investi- 
gation will bo duly published. 

S. B. Setna. 

Koyal Institute of Science, 

Bombay, 

August 1933. 


Bisiminocamphor Derivatives with Exalted 
Optical Activity. 

Forster and Thornley (J. G. S., 95, 942, 
1909) observed that bisiminocamphor deriva- 
tives display remarkably high rotatory 
power, and this was later ascribed to an 
optimum association of azethenoid groups; 
conjugated linkages and a benzene ring 
within a narrow molecular compass (Forster 
and Spinner, ibid., 115, 889, 1919). E. K. 
Singh and his collaborators have prepared 
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1 : 4-naphthylenebisirQinocamplior and pp'- 
bisiminocamphordiplienylaniine, with mole- 
cular rotations 13416° (pyridine) and 14231° 
(ethyl alcohol), respectively. These two 
compounds were known so far to possess the 
highest molecular rotation. We have now 
prepared 1 : 4-naphthylenebisiminobenzyl- 
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ideneiminocamphor, in which the number 
of conjugated double linkages has been 
increased to seventeen ; and the molecular 
rotation reaches 22050° in pyridine for 
the mercury yellow line, 5780. This 
compound has been obtained by con- 
densing ;?-acetaminobenzaldehyde with 
1 : 4-naphthylenediamine, removing the 
acetyl groups by dilute hydrochloric acid 
in alcohol, and condensing the resulting 
bisaminobenzylidenenaphthylenediamine 
with camphorquinone 

The bisiminocamphor derivatives of 
p;?-diaminodiphenylcaibamide and ^p-diami- 
Qodiphenyloxamide show molecular rota- 
tions 8911° and 12094° respectively in 
3hloroform. 

P. C. Guha. 

S. M. Patel. 

[ndian Institute of Science, 

Bangalore, 

August 28, 1933, 


Physiology of the Stink-glands of the Millipede, 
Thyrop'ygus malayus. 

Ihe stink-glands or the Glandules odoriferce 
ire of common occurrence in millipedes. 
Che work that has been done on the physio- 
ogy of these glands is summarised in 
iukenthal’s Handbuch der Zoologie, Band 
-V (1926-28). The chief substances of 
)hysiological interest in the secretion of 
-hese glands mentioned are Prussic acid, 
odine and Quinine. The presence of 
Jhlorine is so far unknown in these glands 
)ut I have been able to demonstrate its 
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occurrence now in the secretion of tho 
stink-glands of Thy ropy gus malayus. 

The main facts as studied in Thyropygus 
malayus are as follows : — 

The glands are situated on the lateral 
walls of the chitinous body rings as sa(5- 
like structures consisting of a bladder-liko 
vesicle and a protruding tubular (diannol 
with a regulating lid near its oponingT- 
The glands open to tlie exterior by longi- 
tudinal slits, the Foramina repugnatoria. 
The first seventeen pairs of glands ar<^ 
small and have smaller openings but those 
situated behind are comparatively bigger 
and have larger openings as well. Thc^ 
glands are, however, absenli from the first 
live segments of the body including the 
Collum, as well as from the last or anal 
segment. A yellowish, pungent fluid 
constantly oozes out of the Foramina 
repugnaioria, but when irritated the 
millipedes pour out considerable quanti- 
ties of this offensive secretion. Each 
gland has got its own blood and nerves 
supply. 

The yellow and oily secretion of the glands 
is readily miscible with water imparting a 
yellow colour to the solution which on 
standing turns brown. When dried the 
secretion forms dark black shining flakes. 
The odour of the secretion is very pungent 
with a faint smell of bitter almonds, which 
becomes very characteristic when tlie solu- 
tion stands for some time. This pungent 
odour according to my experimental evidence, 
is due to Chlorine which mars the smell of 
bitter almonds due to Hydrocyanic acid 
which latter only becomes prominent after 
the Chlorine has volatilised. 

The quantities of the chemical substances 
present in the secretion being very small, 
microchemical tests were applied in the 
experiments. For this work, fresh gland 
extracts were prepared by pounding 200 
glands with 10 c.c. of distilled water and 
concentrating on a waterbath (temperature 
maiiitained below 40°C). A blank tost was 
applied in each case for comparison. 

1. Gland extract treated with Ferrous 
sulphate and Sodium hydroxide and evapo- 
rated on a waterbath. With the addition 
of a little dilute Hydrochloric acid and a 
drop of Ferric chloride, a greenish blue 
colouration was detected under the micro- 
scope. 

2. Gland extract treated with yellow 
Ammonium sulphide and evaporated to 
dryness. Acidified the residue with a little 
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dilute Hydrochloric acid. The addition of a 
drop of weak Ferric chloride gave a 
characteristic scarlet red colour. 

These experiments show clearly the 
presence of Cyanide in the secretion. 
Volumetric tests were tried by taking 
various strengths of Potassium cyanide 
solution and titrating with Copper sulphate 
solution. Most favourable results were 
obtained with 1/1800 N/10 Potassium 

cyanide solution when compared with the 
gland extract titrated in the same way. The 
strength of Cyanide in the glands is, there- 
fore, approximately 1/1800 IST/IO. 

3. Secretion obtained from the glands 
was treated on a slide with a drop of distilled 
water, a drop of weak solution of Potassium 
iodide and a drop of *5 per cent fresh starch 
solution. Evaporated on waterbath to a 
paste. Examination under microscope re- 
vealed light blue stained starch grains. 

4. Two more experiments wore conducted 
on similar lines one without the addition of 
the gland secretion, the other by taking a 
.few drops of Chlorine- water instead of gland 
secretion. In the former starch grains 
remained unstained, but in the latter case 
tho results wore greatly marked as the 
starch grains were stained deep blue. 

All these experiments clearly demonstrate 
the presence of Chlorine which owing to 
minute quantity could not be otherwise 
detected. 

We may, therefore, conclude that Chlorine 
is an important ingredient of the gland 
secjretion. The presence of Chlorine together 
with Hydrocyanic acid makes the animal 
unpalatable and the disinfecting properties 
of the substances help in keeping the 
surrounding soil where the animal lives free 
from bacteria and other micro-organisms. 

A detailed account of the structure and 
physiology of those glands will be published 
shortly. 

M, B. La.l. 

Department of Zoology, 

The University, Lucknow, 

August 1933. 


The Life-History of Limnophyton 
ohtusifolium Miq. 

The embryo sac of the Alismaoe^ has 
been a morphological puzzle. A single 
species AUsma plantago has been investigated 
by no less than five competent workers — 
Ward (1880), Fischer (1880), Schaffner (1896), 


Nitzschke (1914), and Dahlgren^ (1927), am 
the accounts of all the five authors an 
different even in essential respects from on< 
another. The last-named author has studiec 
three other genera of the family and find 
that the embryo sac development in al 
the four is of the “ Scilla-type ” and ther< 
are only 6, rarely 5 nuclei in the embryc 
sac. He holds that the previous account! 
on the embryo sac of AUsma plantago wer< 
incorrect. 

In April 1932, T started some work on th( 
life-history of Limnophyton ohtusifolium anc 
an abstract of the results obtained was 
published in Current Science (Vol. 2 
p. 12). In the last number of the saim 
Journal (Vol. 2, p. 53), Mr. S. K. Narasimhs 
Murthi records some observations which ar( 
in some respects very different from those 
obtained by me. With a view to find oul 
the source of the discrepancy, a fresh stud;^ 
was made of some of the stages and the 
points of difference are dealt with here. 

Male Gametophyte. — After the differenti- 
ation of the four groups of archesporial cells 
in the anther, the outer cells divide pericli- 
nally and cut off a primary parietal layei 
which gives rise to the endothecium, a 
middle layer and the tapetum. The middle 
layer is ephemeral and is soon absorbed. 1 
am unable to think of any explanation ol 
its reported absence in the material studied 
by Mr. Narasimha Murthi. At the time 
of tetrad formation the tapetal cells begin to 
protrude inwards and wander” inside the 
loculus. For some time they preserve their 
identity, but later they meet irregularly and 
a true pcriplasmodium is formed, which 
begins to degenerate after the laying down 
of the exine in the pollen grains. Too much 
emphasis need not, however, be placed on 
the terms true ” and false ” poriplasmo- 
dium, as defined by Tischler, for as Schnarf^ 
points out these are all gradations between 
the two. 

Since my previous note appeared, I 
have been able to find out pollen grains 
with male cells as described by Mr. Nara- 
simha Murtlii, but their presence is not a 
constant feature. As figured by me in my 
last note, there are many pollen grains in 
which there is not the slightest trace of a 


1 Dahlgren, K. V. O., “ Pie Embryologie Einiger 
Alismatazeen,” Svensk Bot, Tidskrift., 22, 1-17, 
1928. (The other four works are quoted in this 
paper.) 

2 Schnarf, K., Emhryologie der Angiospermeriy 
Berlin, 1927, p. 34. 
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difference between the general cytoplasm of 
the grains and that surrounding the male 
nuclei. 

Female Gametophyte. — Apparently my 
account entirely agrees with that of Mr. 
Narasimha Murthi upto the four-nucleate 
stage. He writes that all four of these 
divide and the normal 8 nuclei are formed, 
while I have hitherto maintained that there 
are only 6. In order to explain the differ- 
ence Mr. Narasimha Murthi suggests that 
this may be due to my having examined 
only later stages when two of the nuclei at 
the antipodal end had already degenerated. 

To meet this objection I am giving here 
the results of a statistical study made fiom a 
recent examination of 100 embryo sacs, in 
90 of which egg-apparatus had not yet fully 
oiganined, though the synergids had begun 
to be differentiated. There were three 
conditions : — 

1. The two chalazal nuclei do not divide 
at all, embryo sacs six-nucleate. This was 
found in 80 cases. 

2. Only one of the chalazal nuclei divides, 
embryo sacs seven-nucleate. This was found 
in 15 cases. 

3. Both of the chalazal nuclei divide, 
embryo sacs eight-nucleate This was found 
in 5 cases. 

The results speak for themselves. 

1 feel convinced that there is a consider- 
able variation in the embryo sacs of this 
plant and this may also explain, at least to 
a large extent, the different observations 
made by Schaffner, Nitzschke and Dahlgren 
on the embryo sac of Alis7na plantago. 
The prevailing condition, however, is the 
six-nucleate one, as brought out in my last 
paper, and as found by Dahlgren in Alisma 
planiago, JElisma natans, Echinodorus ranun- 
culoides and Bamasonium alisma. 

Embryo. — Mr. Narasimha Murthi finds that 
a longitudinal wall is laid down in the 
terminal cell after the proembryo is five- 
celled, but I find that this may occur even 
at the four-celled stage and occasionally it 
may be delayed to the six-celled stage. The 
other observations on the embryogeny are 
in agreement with those made by me. 

I am indebted to Dr. P. Maheshwari for his 
kind help and suggestions. Some slides 
illustrating the life-history of the plant were 
also sent to Dr. K. V. O. Dahlgren of Uppsala 
who entirely confirmed the observations made 
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by me regarding the six-nucleate nature of 
tile embryo sac. 

Brij Mohan Johri. 
Department of Botany, 

Agra College, Agra, 

August 28, 1933. 


Somatic Chromosomes and Microsporogenesis 

in Cobra or Snake Lily, Arismma murrayi 
(Aracece). 

Yery young plants of Cobra Lily begin to 
appear in large numbers in Mahabaleshwar, 
Western Ghats, Bombay Presidency, from 
about the beginning of the fourth week of 
May. Cytological observations show that 
in order to obtain for study all the stages in 
microsporogenesis it is necessary to fix very 
young stages of spadix from the plants which 
are almost underground, or which are still 
enclosed and whose tops only have just 
appeared above the subsoil. 

The chromosomes are fairly large and 
the diploid number as seen in root tips is 28. 
Equatorial plates of the somatic chromosomes 
at the metaphase are more commonly found 
in the peripheral region of the root tip. 
But the most interesting feature is the 
behaviour of the nucleus in the course of 
pollen formation. In almost diagrammatic 
clearness and in an unmistakeable sequence 
are presented all the various stages through 
which the nucleus of the pollen-mother-cell 
passes in its growth and development. And 
this may well serve as a good example in 
demonstrating a straightforward micro- 
sporogenesis to students of advanced classes. 
Eegarding synizesis one finds it difficult to 
believe that it is merely an artefact when it 
presents the same aspect, a closely tangled 
mass of deeply stained chromatin threads 
engulfing the nucleolus and lying on one 
side of the nucleus adjacent to the nuclear 
membrane, under a variety of fixatives. 
For a considerable period of time during 
diakinesis bivalent chromosomes stand well 
apart from one another in a seemingly ciilear 
space bounded by a remarkable clear nuclear 
membrane, w-hich persist long after the 
bivalents have undergone considerable 
condensation and shortening. 

Fourteen bivalents in the equatorial plate 
form the haploid number of chromosomes 
in the heterotypic division. These have 
been counted in a large number of 
heterotypic metaphases and anaphases, and 
in an equally large number of the same phases 
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in liomeotypic division. As the daughter 
nuclei are reconstructed distinct membranes 
or partitions appear in the equatorial regions 
of the spindles. And in this connection it 
may be remarked that during the quadri- 
partite division of the parent cell leading to 
the formation of the pollen furrowing in the 
cell wall of the pollen-mother-cell is not in 
evidence. 


A detailed account of the behaviour of the 
nucleus and its divisions studied will be 
presented in the near future. 


J. J. Asana. 

Ismail College, 

Andheri, Bombay, S. D., 

August, 1933. 


Aligarh New Science College. 

By Muhammad Zakiuddin, m.sc. (Alig.), 
Bcseareh Scholar, Aligarh. 


long-Gxpected Science College of Aligarh is 
now completed due lo ilie painstaking efforts 
of Nawab Masood .Tung Dr. S. K. Masood, the 
Vice-Chancellor of the Aligarh University. 

The erection of the new laboratories in Aligarh 
has created a new ora not only in the History of 
Aligarh, but the whole of India, irp-to-date Labo- 
ratories fitted with modern appliances for Research 
and Advanced Studies and teaching and practical 
work, have been installed in separate blocks con- 
taining enough accommodation. Bach of these 
blocks are fitted with D.C. and A.C. supply, coal- 
gas, etc., and arrangements for ventilation and 
light iiavo been properly made. To each of those 
Departments is attached a Library containing all 
the important Journals and Books of Science in 
Knglisli and other European languages. 

Department op Physics. 

The Department of Physics extending over two 
buildings — one for the Research and Advanced 
Htudies and the otlier for practical and toacliing 
work — containing about seventy rooms, — is under 
l^rof. Dr. R. Samuel, pIi.d. ((fottingen), Nizam 
Professor of Physics in the University. Dr. IT. 
Lessheim, ph.D., a well-known Mathematical 
Physicist of Germany, lias betm appointed recently 
to toacliM/ithematioal Physics and Applied Mathe- 
luaties. Dr, R. K. Asundi, n.A., M.sc., ph.D. 
Ojond.), the discoverer of the well-known “Asundi 
Bands, is the Reader in Physic.s. 

At present there are about 18 research workers 
in the department working on various problems of 
Spectroscopy. The Laboratory has been equipped 
with apparatus for the study of all the regions of 
Spectra from the Tnfra-rod to the Extreme Ultra- 
violet and Soft X-Rays. The problems under- 
taken vary from the study of the Absorption 
Spectra of "liquids, solutions, and vapours in the 
whole of the Spectroscopic Region, Electronic 
Impact, Electronic Diffraction, Photochemical 
Reaction and Band spectra. Apparatus like Zeiss 
Photometer, Zeiss Abbe Comparator, Two Vacuum 
Spectrographs, Soft X-Ray Spectrograph, Leiss 
Ej Quartz Spectrograph, Zeiss Three Prisms Glass 
Spectrograph, 10 and 21 feet Grating and Infra- 
red Spectrograph and other apparatus have been 
installed. 

Department of Chemistry. 

Prof. R. F. Hunter, a.r.c.s., d.i.c., a.i.o., m.sc., 
ph.P., D.sc. (Lond.), Nizam Professor of Chemistry 


in the University, is the Director of the Chemical 
Laboratories. He is assisted by Dr. R. D. Desai, 
B.A., D.I.C. , m sc., a.t.i.sc., D.SC. (Lond.), and 
Lt. M. Haider Khan, B.sc. (Alig.), B.sc. (Lond.), 
M.A. (Cantab.). 

Prof. Hunter and his students are working on 
various problems ranging from the study of 
Tautoinerism, Electronic Mobility, Analysis of 
Organic compounds, to finding out Dipole moment 
and Absorption spectra of these compounds. 

There are about ten research workers, working 
under Prof. Hunter. 



Department op Chemistry. 

The Botanical Laboratories are under Dr. R. A. 
Khan, M.sc., ph.D. (Cantab.), who has recently 
returned from Cambridge. He is assisted by Dr. 
A. A. Ilyder, B. a., Ph.D. (Gottingen). 

The Department has been equipped witli all tRe 
apparatus required for the study of the Physio- 
logical aspects of Botany. 

A Botanical garden i.s attached to the depart- 
ment for growing all the neces.sary plants and 
herbs required. At present only three men are 
working in the department, but it is expected that 
very soon the number will increase. Special care 
has been taken to equip the Botanical Museum 
with the necessary specimens. 
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Department of Zoology. 

The Zoological Laboratories are under Dr. M. B. 
Mirza, D.phil.Nat., who is assisted by Dr. M. A. 
Sharif, M.A., o.sc. 

The Zoological Museum has been equipped with 
all the necessary specimens required for teaching 
and demonstration. At present there are four 
research students working in the department on 
various problems of Entomology and Advanced 
Zoology. 

Recently the Department of Zoology sent a 
party to the various parts of India to gather 
fossils and other specimens and the members of 
the party returned with success bringing a large 
number of rare specimens. 


The plans for the Medical College, College 
Technology, Agricultural College, Electro technic 
Department and Engineering College have be< 
completed, and it is hoped that within a few yea 
the big University Extension schemes will 1 
complete. 

Aligarh in the past sixty years has been w< 
known as one of the greatest educational centr 
not only in India, but the whole of Asia, whe 
students have flocked from different parts withoi 
the distinction of colour, caste or creed, and ha^ 
imbibed from the fountain of learning so wise 
created by the late Sir Syed Ahmed Khan, 
whom India is so highly indebted. 


Crystals of the Living Body.’*' 


TN the living body, there is a preferential distri- 
bution of the various kinds of atoms as for 
example phosphorus and calcium in bones and 
teeth, and sulphur and nitrogen in hair. Besides 
this differentiation, there is a greater one of the 
/molecules into which the atoms are grouped, thus, 
the several kinds of proteins function differently 
as constituents of the many organs of the body. 
A further requisite is order in the arrangement of 
the molecules. To cite an instance, in hair, the 
long narrow arrangements of molecules fastened 
somewhat loosely like bundles, endows it with the 
property of directive action. This direction is 
nearly the same as that of the axis of the hair so 
that it grows in a particular direction and is flex- 
ible and strong. If the molecules were distributed 
in all directions, there is no reason why hair 
should possess these properties. All processes in 
the living body follow the laws of physics and 
chemistry and consequently, function which is 
connected with orientation means method in 
molecular arrangements. No artificial arrange- 
ments of atoms and molecules has ever been 
endowed with life nor can an indiscriminate one 
extend and grow in one direction more than in 
another. All the parts of the body such as nerves, 
muscles and tendons possess arrangements which 
are fitted for their purpose not only by shapes 
but also by the internal arrangement of their 
molecules. Hence it is very essential to under- 
stand the arrangement of molecules in the living 
body if we are to understand their functions 
properly. 

Chemical analysis tells us very little of thi.s 
arrangement. We are only aware of the bricks of 
the house with very little knowledge of the exact 
plan of the home of which they form parts. The 
arrangements of atoms in molecules have come in 
for wide study by the organic chemists but the 
relative arrangement of the materials with refer- 
ence to one another is also of great import. 
Especially is this so of solids where directive 
properties come into play. In this study, the 
, X-ray has proved an extremely useful weapon. 

-The study of solid crystals suggests itself readily 
because the crystalline form is the result of the 


* Crystals of the living Body ” — Friday 
evening discourse delivered by Sir William Bragg, 
O.M., K.B.B., F.R.S., at the Royal Institute, Janu- 
ary 20, Nature, 132, 11 and 50, 1933. 


molecular arrangement. Thus the properties 
crystals of zinc blende on heating and those 
resorcinol when suspended in liquid air are exact 
those that can be expected in a molecule of t] 
type studied and the X-ray pattern reveals t] 
same characteristics but whatever is true of i] 
whole is true of the unit imbedded in it. It do 
not mean that the individual unit will behave 
this way if taken out of its environment. 

This is an important point. The study of 
crystal furnishes information regarding a smi 
group of molecules say one, two, three or foi 
If we determine the arrangement of molecul 
in this group and of the atoms in the molecu 
we can correlate properties and arrangements ai 
thus contribute to one of the ^eatest probler 
of physics, namely, the relation between t 
properties of a substance and the atoms of whi 
it is built. Conversely, using the knowledge, ' 
can apply it to other units by the examination 
crystals of which these units form parts. So t 
position of the various atoms in the moleci 
determines the characteristics of the molecul 
the position of the molecules in a solid determir 
its crystalline form. In a living body there mi 
be arrangements of molecules of various kinds 
various extents. X-ray patterns help us to und' 
stand these arrangements. 

X-ray studies have generally confirmed t 
conclusions of the organic chemists and have al 
further extended tljeir knowledge to greai 
completion. Thus two amino acids like glycine a 
alanine each possessing a carboxyl and an ami 
group of opposite character can condense togetl 
with the elimination of water. Willstatter sl 
posed that such combinations can take ph 
in regular alternations yielding chains of indefin 
length. Now silk on hydrolysis gives both alani 
and glycine. If this regular structure is the cau 
of the X-ray photograph of silk, the numeri< 
details of the photograph should fit into t 
chemist’s conception. Prom X-ray studies 
various crystals we know that the distance alo 
the chain at which the pattern (two carbons a 
one nitrogen) repeats itself should be 3'6 j 
A lthough the X-ray pattern gives a very ha 
picture of the position, measurement shows 
regular repetition of pattern at a distance of c 
A° which is a remarkable coincidence with i 
calculated value. The X-ray photographs a 
show that the chains are arranged in a r< 
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parallel to the direction of the fibre — an arrange- 
ment that we ought to expect. 

It is well known that the hair stretches and 
photographs in a manner resembling that of silk 
though its chemical structure is similar to those 
of horn and feathers. Astbury explained this 
phenomenon by supposing that the chain which 
forms the backbone of all the proteins is similar 
to silk. In the keratins they are crumpled up 
somewhat; tension pulls them straight without 
breaking them and on release, the contractile 
forces di’aw them again together. But beyond 
the breaking point, the molecules slip past one 
another and so cannot be restored to their ox'iginal 
state. These suppositions are practically demon- 
strated by X-ray photograph which, for example, 
in wool, shows repetition at intervals a little less 
than silk, whereas in hair it is 30 per cent, less ; 
and hair recovers completely after 30 per cent, of 
extension. 

The same hypothesis gives an explanation of the 
resistance of these substances to enzyme attack, for 
the crumpled chain protects the molecule from 
breakage. The compactness masks susceptible 
points and this is helped by the mutual satisfaction 
of opposite groups. This only illustrates that not 
only do the molecules of a chain determine its 
character but the arrangements of the molecules 
themselves decide the behaviour of the substance. 
Arrangements of the protein molecules among 
themselves are essential to their function in the 
living body. 

These are but the beginnings of future interest- 
ing revelations that will follow more precise 
measurements. The X-ray is a new tool and 
needs wider application in more cases before it 
can be properly used and its full capacities under- 
stood. 

A most interesting example is the examination 
by J. D. Bernal and his colleagues of tho crystal 
structure of the separate amino acids, vitamins 
and similar bodies. When such bodies can be 
crystallised, valuable knowledge of the arrange- 
ment of atoms and molecules can be studied. 
Chemical considerations suggest many possible 
arrangements wdiich X-ray studies narrow down. 
Thus Bernal showed the former formula for 
sterol to be incorrect and later search has bden 
successful in proving his point. Bernal’s results 


indicate the possibility of studying the changes as 
the configuration is altered step by step, and the 
comparison of the gradually changing quality with 
corresponding changes in certain dimensions 
gives important hints about the constitution of the 
substance. The optical, magnetic and other con- 
stants of a. crystal show remarkable dependencies 
in the form and now we are able to determine the 
contents of the unit of pattern and sometimes go 
as far as to find the position of atoms and 
molecules in the unit ; the constants can then be 
connected directly with the contents of the unit. 
Another method of arriving at tho same direction 
is to work out the arrangement of atoms in simple 
crystals to completion. The laborious task cannot 
at present be applied to complicated cases. The 
effect of relative positions of various groups can 
be worked out and the knowledge thus obtained 
applied to other cases. 

Sevei'al investigations have been recently done 
along these lines. One of the results obtained is a 
better understanding of the details of linkages 
between carbon atoms. W^e speak of the single 
bonds and double bonds. There are two linkages, 
the close diamond linkage and the wider graphite 
linkage. X-ray studies show differences between 
the two linkages that is beyond experimental 
eiTor.^ The former is found in fatty acid chains 
and similar compounds where each carbon atom 
has four neighbours, two carbon and two hydro- 
gens. The latter occurs in naphthalene and 
anthracene, the basis of which is the benzene 
ring; in these carbon has three neighbours as 
in graphite. It may prove to })e the case that 
the former kind of bond is poonliar to aromatic 
substances and the latter to tho aliphatic. The 
heats of combustion of diamond and graphite are 
very nearly the same; so that it takes as much 
energy to break down the four bonds in the 
diamond as the three in the graphite. In such a 
comparison tlio heat spent on breaking the weak 
bonds between the network layers of graphite is 
taken to be negligible. 

Such accurate mea.su remen ta as those encourage 
the })ope tliat there are exact rules as to distances 
apart of the atoms, and very probably as to their 
mutual orientation. Knowledge of these rules 
will greatly facilitate the determination of struc- 
ture. 
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Research Notes. 


The Physiological Anatomy of 

TJlex europcBus L. 

In a paper published by T. S. Raghavan 
in the Journal of the Annamalai Vnivor- 
siiy (1, No. 2) the results of an investi- 
gation into the anatomy of the vegeta- 
tive organs and its probable bearing on 
xeromorpliy are set foith. A parenchyma 
sheath in close contact with the vascular 
region is identified as a modification of 
Haberlandt’s second system of con- 
struction of photosynthetic cells. How far 
this plant could be regarded as xerophilous 
is discussed. Increased assimilative surface 
by ridges and furrows and consequent high 
stomatal frequency, a well-developed con- 
ducting tissue, and the dissected nature of 
the leaves which besides being resistant to 
strong winds, also being a means to reduce 
the distance between the water conducting 
veins and the evaporating cells of the meso- 
phyll — all these indicate that ulex cannot 
be termed xerophilous but only drought 
resistant. 


Observations on the Stomatal Distribution 
and the Rates of Transpiration in 
Wilting Leaves, 

3TOMATAL distribution and the rates of 
vater lost by wilting leaves of a dozen 
)lants comprising mesophytes, halophytes, 
ind succulent xerophyte have been investi- 
gated by T. S. Raghavan (J, A. ?/., 2, 
'^o. 1). Stomatal frequency as well as rates 
► f transpiration in the halophytes are high 
jud therefore they cannot be termed xero- 
)hilous. How far the loss of water in wilt- 
ng leaves is a purely physical phenomenon 
3 discussed. No diiect relationship exists be- 
ween the rate of transpiration and the num- 
•erof stomata per unit area. Till about three 
ours after severance from the plant, the 
saves exhibit fluctuations in the rates of 
.rater loss. The water content of the leaf 
ells seems to control the rate of transpira- 
ion. It is believed that wilting leaves 
ehave like ordinary leaves till a certain 
line in respect of transpiration. On the 
^ater deficit reaching the maximum, the 
ime taken for which varies with different 
lants, there is only a uniform decline in 
be rate and no more rises and falls occur. 


Development of OpMocoma nigra. 

In this paper {Q. J. M. Sc., 76, part I) 
Dr. N. Narasimha Murti gives a complete 
account of the development and metamorpho- 
sis of an Ophiuroid. That a ‘right hydro- 
coele’ arises as a thickening of the right 
anterior coelom in most larvae in addition 
to the usual left hydrocoele and that it 
degenerates as metamorphosis progresses are 
two points of interest. The author also 
observes that a ‘pericardial vesicle’ origi- 
nates from the right anterior coelom in the 
same manner as in the sea-urchin and the 
star-fish and that it persists in the adult as 
a thin walled pulsating sac. Another obser- 
vation to note is that the most posterior 
lobe of the left hydiocoele does not move 
across the oesophagus towards the larval 
right but bends to the right to meet the 
most anterior lobe which travels towards 
it after passing round the oesophagus. The 
author has further shown that all the 
‘perihaemal spaces’ arise as pocket-shaped 
evaginations from some part of the left 
posterior coelom or other, recalling the 
similar state of affairs in the star-fish Aste- 
rias. Yet another remarkable feature of the 
late larval forms of Ophiocoma is that the 
outer ends of the cylindrical cells of the 
stomach are vacuolated and stain deep black 
in specimens preserved in osmic acid 
followed by Muller’s fluid — owing probably 
to the presence of fat in them. The fact 
that in the just metamorphosed larvae the 
stomach appears, at first, as a solid mass 
and later sends out five projections alter- 
nating with the arms seems to be a new 
observation. The work, in short, attempts 
to verify the results of previous authors and 
to add new observations wlierever possible. 


On the Occurrence of Hepato-Pancreatic 
Glands in the Indian Earthworms of 
the genus Eutyphmus Mich. 

In this important paper, [K. N. Bahl 
and M. B. Lai, Q. J. M. S., 76, pp. 107—127, 
pis. ix and x, June, 1933. J Prof. K. N. 
Bahl of the University of Lucknow has 
described the structure, development and 
blood- supply of the “intestinal glands” 
which occur as paired structures on the 
dorsal surface of the gut of earthworms of 
the genus Eulyphceus in segments 79 to 83. 
As the glands in each segment are fused in 
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the middle lino and those of successive seg- 
ments are connected, it has been rightly- 
stated that it would be just as correct to 
speak of a single large gland extending over 
five segments. The glands are richly sup- 
plied with blood-capillaries and open into the 
intestine through ciliated apertures. In the 
physiological part of the work, in which 
Dr. Bahl, as is indicated in the introductory 
chapter, was assisted by liis demonstrator 
Mr. M. B. Lai, interesting experimental 
evidence is adduced in regard to the nature 
and function of these glands. Tliat the 
glands do not secrete calcium but a proteo- 
lytic ferment is amply proved by digestion- 
experiments ; that their blood-supply re- 
sembles a hepatic i^ortal system is brought 
out convincingly in the illustrations of both 
sections and dissections ; that glycogen- 
granules are present in the cells has been 
demonstrated by staining sections with 
Best’s carmine ; and, finally, that they 
develop as mid-dorsal outgrowths of the 
endodeimal lining of the gut has been 
worked out in embryos. In view of all 
these characteristic attributes, the glands are 
presumed by the authors to be hepato- 
pancreatic in nature and this view is fully 
conlirmed by the situation of the glands — 
they lie just at the place where the main 
work of digestion and absorption takes 
place. The paper is beautifully illustrated 
and marks a great advance on our know- 
ledge of the morphology and physiology 
of the oligochseta. 

7 B. P. 


Fire Hazards in the Use of Oxidising 
ijl Agents as Herbicides, 

It is not often realised that certain chemi- 
cals, particularly chlorates and dichromates, 
are not safe to use as herbicides, particular- 
ly under conditions where the relative 
humidity of the atmosphere is likely to fall 
below 30 or 40 per cent. In his recent 
publication of the subject (Ganadian Journal 
of Research^ 8, 509, 1933) Cook has drawn 
attention to the nature of hazards attendant 
on the use of various herbicides both by 
themselves and in association with other 
chemicals. The chlorates are generally 
hazaidous by themselves but when mixed 
with chlorides, particularly those of magne- 
sium or calcium, in equal proportions, they 
are generally very safe to handle at all the 
usual concentrations. The most effective 
mixture would be that containing two- 


thirds of sodium chlorate and one-third of 
magnesium chloride. Ifc has a herbicidal 
power equivalent to about half that of pure 
sodium chlorate. 

It is hoped that the above observations 
would be of interest to those engaged on 
the eradication of noxious weeds, particular- 
ly in the midst of other forms of vegetation, 
as in forests or in the neighbourhood of 
human habitations. 


Stabilisation of Chlorinated Hydrocarbons. 

Although chlorinated hydrocarbons have 
lately found much favour as solvents for a 
variety of substances, yet their instability, 
as also their tendency to attack metallic 
containers, have always been a source of 
trouble to tlieir users. ' The Imperial Chemi- 
cal Industries have recently developed a pro- 
cess for the stabilisation of such compounds 
(Ind. Pat., No. 190-16, 1933) which involves the 
addition of alkylamines the boiling points of 
which aie not substantially different from 
tliose of the chlorinated hydrocarbons 
concerned. The stabilising action of the 
alkylamines is further augmented by the 
addition of small amounts of alkalies 
or alkaline reacting compounds, which, 
under the working conditions, are capable 
of liberating the alkylamine from its hydro- 
chloride and which are inert to the chlo- 
rinated hydrocarbon. This invention 
should render clilorinated liydrocarbons 
still more popular than before. 


An Improved Process for preparing Vegetable 
Fibre Rubber Product. 

Two French Engineers have developed a 
process {Indian Paten, No. 19498, 1932) 
for the combination of inercerisation 
with impregnation with rubber. When 
treated with the mercerising agent the vegeta- 
ble fibre swells up. It is then washed free from 
caustic alkali and then pressed witli finely 
dispersed rubber, wliich may be natural or 
synthetic, vulcanised or otherwise. The 
product thus obtained is a compact and 
homogeneous mass of vegetable fibre and 
rubber which is useful for a variety of 
purposes, particularly for making felted 
materials and in the pnonmatic tyre industry. 
It is not unlikely that these and related 
products will soon play an important part in 
the development of a number of products 
which combine the good qualities of both 
cellulose and rubber. 
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Embryonic History of the Germ Cells in Passer 
domesticus (L). 

Tn this important, contribution Hubert 
W. Blocker {Ada Zoologica, Bd. XIV, 1933, 
five plates and 32 figs.) lias given an account 
of the breeding habits of the bird and 
confirmed the results of Etyold and Loisel 
concerning tlie seasonal variation in the 
testes of sparrows. In his critical study the 
investigator has not only given the charac- 
teristics of germ cells but also reviewed 
morphological and experimental studies on 
the early history of germ cells. The author 
summarises and concludes his elaborate 
study of the very vexed question of the 
origin of germ cells as follows: The pri- 
mordial germ cells of Passer domesticus are 
of extia-ombryonic origin and are first seen 
ill an embryo of one or two somites in a 
crescent- shaped area at the outer margin of 
the proamnion. They are found in the 
ectoderm and in spaces between the ectoderm 
and endoderm. They remain in this 
position up to seven or eight somite stage 
during which 'time they take on more 
definite germ cell characteristics. After the 
arrival of the mesoderm, the germ cells enter 
the vessels of the vascular area, in part 
passively during the formation of the blood 
islands and in part actively by forcing 
through the endothelial lining of these 
vessels. In a ten-somite embryo all stages 
in the process of migration can be observed. 
The germ cells are carried through the 
circulation with the blood cells and at about 
twenty-five somite stage make their appear- 
ance in the small vessels of the splanchno- 
pleure where they leave their vessels and 
begin their migration toward the site of the 
future gonad, where some of the germ cells 
take their place among the cells of the so- 
called germinal epithelium. The lodging 
of the germ, cells in the vessels of the 
splanchnopleure is attributed solely to 
mechanical factors, and is dependent on the 
size and shape of the vessels in this region. 
The progress of migration of the germ cells 
from the vessels of the splanchnopleure 
continues to about thirty- six somite stage, 
when practically all the germ cells have left 
the blood vessels. A sruall number of germ 
cells become lodged in small vessels of 
distant regions and never reach the gonads. 

There is a shifting of the germinal 
epithelium with its contained germ cells 
from the splanchnopleure through the 
coelomic angle to the somatopleure during 
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the stages from three to four days incubation. 
During the formation of the gonads and 
during sex differentiation germ cells are 
found in all parts of the gonad. The first 
mitoses of germ cells were observed in a four 
and one half day embryo. During sex differ- 
entiation there is no distinct formation of 
tubules as has been described for the chick. 
The first reliable criterion of sex distinction is 
the relative size of the right and left gonad in 
the female. A rudiment of the right gonad of 
the female with the germ cells persists at all 
stages of incubation. It retains its undiffer- 
entiated structure throughout this period. 
Histologically sex cannot be distinguished 
before the eighth day of incubation when a 
cortex begins to form beneath the epithelium 
of the left ovary. The primordial germ cells 
are not replaced by a second generation of 
germ cells but they give rise directly to the 
definitive sex elements. Their number is 
increased only by mitosis and no germ cells 
are derived from somatic sources. 

A. S. Eat;. 


Grocuta pilgrimina, N. Rao— A New 
Fossil Hyaena 

A NEW species of fossil hyaena, derived from 
sorely denuded surface deposits overlying the 
Ariyalur Cretaceous beds of Trichinopoly 
district, named Grocuta 'pilgrimina, X. Rao, 
has been described by Prof. C. E. Xarayan 
Eao in the Half-Yearly Journal of the 
Mysore University. The new species makes 
an interesting addition to the known fossil 
Hjodnvd described by Pilgrim from the 
Upper Tertiaries and post-Tertiary of 
various parts of India. The precise affinities 
of the present fossil with the latter are 
described by the author. The genus Grocuta 
is now totally extinct from South India, 
though a solitary species G. crocula is still 
found living in Africa. The exact horizon 
of the fossil is a little doubtful, varying from 
Upper Cuddalore sandstone stage to the 
Pleistocene. It is hoped that some associated 
ungulate and carnivore remains obtained 
from the same locality may solve the 
question of the age of the Ariyalur 
maminaliferous beds. 

D. X. W. 


The Endocrine Factors concerned in the 
Control of the Ovarian Cycle in Xenopus Icevis. 

The influence of pituitary extracts on the 
activity of the ovary in mammals has been 
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extensively studied, but 0. W. Bellerby {Bio- 
chem, Journ., 27, No. 3, 1933) has used 
Xenopus Icevls as a test animal with great 
advantage. The employment of this animal 
for the experiments has obviated the neces- 
sity of killing the animal to examine the 
condition of the ovary, as the extrusion of 
the eggs marks the activity of the ovary. 
Even under normal conditions ovulation in 
Xenopus does not take place in the labo- 
ratory so that the extrusion of the eggs 
after injection of the extract is full of 
significance. A further aid is afforded by 
the fact that ova extruded after pituitary 
injection are devoid of the mucilaginous 
envelope so characteristic of the Amphibian 
egg shed in the normal manner. It lias 
been found that ovarian activity can be 
induced in Xenopus looms even outside the 
breeding season in the laboratory. In all 
cases both acid and alkaline extract injec- 
tions of the ox anterior pituitary were made 
and the effects of these two are identical in 
producing ovulation. It is seen that while 
there is no relation between the number of 
eggs shed and the dosage, the relation 
between the percentage response and dosage 
is evident. In fact this relation is more 
constant in Xenopus than in mammals. 
And on account of the absence of the neces- 
sity of killing the animals, the same set of 
animals may bo used successively for a series 
of experiments. Ovulation usually occurs 
within 18 hours after injection, rarely over 
48 hours. 


The Component Fatty Acids and Glycerides of 
the Milk Fats of Indian Goats and Sheep. 

D. R. Dhingra {Biochem. Joum., 27, No. 3, 
1933) has extended the work of Hilditch 
and his co-workers on the fatty acids and 
glycerides of Indian cows and buffaloes. 


The author gives a comparative account of 
the properties of the milk fats of goats and 
sheep and those of cows and buffaloes and 
comes to certain interesting conclusions. 
The goats and sheep which formed the source 
of the milk fats in this investigation came 
from two different localities in the Punjab 
separated by a distance of about 300 miles 
but fed on the same diet in the same winter 
season. As compared with the cow and 
buffalo butter fats the Poleuske value of the 
goat and sheep butter fats is higher while 
the Kirschner values in relation to the 
Eoichert-Meissol values as also the saponi- 
fication equivalents are low. Another point 
of special mention is the higher content of 
capric, caprylic and caproic acids in the 
goat and sheep butter fats. This seems to 
be ^ almost exclusively at the expense of 
oleic acid. There is, on the whole, a similar- 
ity between the properties of the goat and 
sheep fats and the cow and buffalo fats. 


On the Nature of the “ Yolk Nucleus ” of 
Spiders. 

I SUKH Dyal and Visiiwa NATH(Jo^^r^k Roy. 
3Ucros. SoG., Ser, III, 53, Part 2, 1933) have 
come to the conclusion that the albuminous 
yolk at the periphery of the egg in spiders 
is not traceable to the mitochondria, the 
golgi elements or the yolk nucleus and is 
probably de novo in origin. The yolk 
nucleus of Blexippus paylculU is of the 'same 
type as described by Wittich. The yolk 
nucleus of Plexippus is differentiated into a 
cortex and a medulla, the mitochondria 
being prominent in the former and the golgi 
elements in the latter, while the substance 
specifique” secreted by the golgi in the 
yolk nucleus of Tegenaria described by 
Weiner is absent. 
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Science News. 


The Twenty-first Annual Meeting of the Indian 
Science Congress will be lield in Poona from 
January 2nd to 7th, 1934. Dr. Meghnad Saha, 
p.sc., P.R.S., P.A..S.B., Professor of Physics, Allaha- 
bad University, Allahabad, will be President. 
Intending members are requested to send their 
subscriptions, preferably before the 1st October, to 
the Treasurer, Asiatic Society of Bengal, 1, Park 
Street, Calcutta. Papers submitted for reading 
at the session of the Congress can only be submit- 
ted by Permanent and Sessional members or 
through Permanent membci's. No papers are 
admissible for reading at the Session by any one 
who has not been enrolled as a member by the 1st 
October. Papers intended to be read at the vSes- 
sion, must be forwarded together with three copies 
of an abstract so as to reach tlie President of ihe- 
Section ooncernod not later than 1st October, 1933. 
Abstracts should be type-written and ULUst not 
exceed 200 ivords. They should not include formulae 
or diagrams. 

The local secretaries will be Prof. D. D. Karve, 
M.HC. ph.D., Professor of Cliemistry, Pergusson 
College, Poona 4, and V. V. Sohoni, Esq., b.a., 
M.Sc., Meteorologist, Meteorological Office, Ganesh- 
khind Boad, Poona 5, to wliom all enquiries as to 
accommodation should be addressed. 

>l< * >ie 

World Petroleum Congress . — More than one 
thousand delegates from all parts of the globe are 
attending the World Petroleum Congress which 
opened in London on July 19, More than 250 
scientific papers will be read and discussed. Dr. 
Borgius, who has been chiefly responsible for the 
hydrogenation method of obtaining oil from coal 
is the President of the Hydrogenation Section. 
Jn the course of his statement on the opening day, 
the Prime Minister said that the Government will 
assist producers of oil from coal, and this makes 
it probiiblo that the process developed by Bergius 
w'ill be worked in Great Britain on a large scale. 
Though the relative merits of the Petroleum and 
coal oil industries will not be discussed in the 
Open Congress, the delegates will have tlie oppor- 
tunities of exchanging views concerning the latest 
developments. 

The Petroleum industry is by no means restrict- 
ed to the production of fuel and lubricating oils. 
Papers pertaining to the properties and uses of 
bitumen as a material for road-making and insula- 
ting material for electrical instruments, have been 
listed for discussion. There is a section for dis- 
cussing problems on the gumming of engine- 
petrols, which leads to engine seizures and on 
‘‘knocking”. The possibilities of the use of 
alcohol and other petrol-substitutes will also be 
discussed at the Congress. 

Xc « >fc 

The firm of M. Tlensoldt & Sohne, Optica,] Works, 
Wetzlar, have, in collaboration with Profes.sor 
Dr. Max Wolff, of Eberswalde, put on the market a 
photomicrographic outfit, wliich will record even 
difficult microscopic pictures. One outstanding 
feature of the apparatus, is its compactness, the 
whole eqiiipment complete with microscope and 
illuminating device being capable of easy packing 
in an attached case. This will be a welcome 
addition to the pocket microscope which the same 
firm made years ago, and the microscopist who is 


on his travels — on holiday, on expeditions, and so 
on — is thus enabled to take photomicrographs 
thus providing the first perfect solution to the 
problem of transport of a complete photomicro- 
graphic outfit. The apparatus can also be used 
in conjunction with any existing full-sized stand 
microscope. A comprehensive catalogue, in Eng- 
lish, covering all the specialities, has recently been 
published, and this can be had in India from their 
Sole Distributors, the Scientific Apparatus and 
Chemical Works, Ltd., Agra (U.P.), who have 
advertised this very apparatus separately in this 
Journal. 

XC « He 

The Ninth Session of tlie Indian Philosophical 
Congress will be lield at Poona in December 1933, 
under the auspices of the University of Bombay. 
The provisional dates of the Session are the 1 8th, 
10th and the 20th December 1933 and the place 
fixed for the meeting is Fergusson College, Poona. 
Mr. V. N. Chandavarkar, b.a. (Cantab.), Bar-at-i.aw, 
Vice-Chancellor of the Bombay University, is the 
Chairman of the Keception Committee and Profes- 
sors, S. G. Sathe, m.a., i.b.s. (Retd.) and N. G. 
Damle, m.a., Fergusson College, Poona, are the 
Secretaries. Professor K. C. Bliattacharya, m.a., 
of the Calcutta University, has been nominated 
the President of the Session, and H. 11. Sir 
Chintamanrao Appasaheb Patwardhan, k.c.i.e., 
Raja of Sangli, has kindly consented to open the 
Session. 

The Session will be divided into four sections, 
devoted to the discussion of iiapors on (1) IjOgic 
and Metaphysics, (2) Jiltliics and Religion, (3) 
l?sychology, and (4) Indian Philosophy. Members 
intending to contribute papers must send them 
so as to reach the Secretaries or T^j’of. H. Siirya- 
narayana Sastri, University of Madras, Madras, 
not later than the 30lh September. All communica- 
tions for the Reception Committee may be ad- 
dressed to Professor N. G, Damle, m.a., Fergusson 
College, Poona, No. 4. 

« « « 

The Director of the International Organization 
of Chemical Documentation has H(int us a summary 
of the ‘Programme, the Office International De 
Chimie, Paris, propose to carry out. Tlie object 
of this organization which began its labours in 
1932, is to st»udy questions of general interest 
relating to the International Organization of 
Chemical Documentation. J''he work of the (Con- 
ference of Exports whicli was summoned, led to 
the adoption of a certain number of recommenda- 
tions fixing the three principal tasks of the office : 

(1) To render accessible to all interested persons, 
the already existing documentation, accumulated 
in the various centres, depots and collections ; 

(2) to guide the Chemical i)ocu mentation which 
is in course of production, in such a way as to 
facilitate its registering, filing and diffusion by 
methods found to be the best; and (3) to ensure 
co-ordination between the documentation relative 
to chemistry and that concerning other scientific * 
knowledge in the field of international dccumen- 
tation. 

Thanks to these varied operations. The users of 
such documentation will find that all over the 
world a practical and rational organization on 
documentation in chemistry is being carried on 
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systematically and progressively, liable to be more 
and more effectively adapted to their needs. 

« * lit 

Under the auspices of the South Indian Science 
Association, Bangalore, Dr. A. Nagaraja Rao, 
D.sc., delivered an interesting lecture on “ Appli- 
cations of Colloid Chemistry in Industry ” on 
Friday, the 25th August. Dr. B. Sanjiva Rao, 
M.A.., Ph.D., presided on the occasion. In the 
course of the discourse, the lecturer discussed the 
application of the principles of Colloid Chemistry 
in the manufacture of rubber and tanning of 
leather. The application of the observed influence 
of small quantities of capillary-active materials on 
the penetration of tannins, dyes, etc., into various 
animal and vegetable membranes, in the tanning 
industry, dyeing of textile fabrics, and manufacture 
of effective pharmaceutical products, was discussed 
in detail. 

* * at 

Under the auspices of the Society of Biological 
Chemists, India, Mr. V. Ramanathan, Cotton 
Specialist to the Government of Madras, delivered 
an interesting lecture on Friday, the Ist Septem- 
ber, on the “ After Effects of Oholani on Cotlon”. 
The problem is being pursued by the specialist 
under the patronage of the Indian Central (-otton 
Comniitteo, and is of great practical interest in 
as much as the existing practice of growing cotton 
after cholam which the ryot cultivates for fodder 
results in a loss of nearly 15 per cent, of the cotton 
crop. The effect is not observed if cotton is grown 
after a crop of Oumbu. A detailed study of the 
mechanical and chemical characteristics of tbc 
soil has been conducted, and the adverse effects 
of cholam appears to he traceable to the harden- 
ing of the soil which makes deep sowing prior to 
the sowing of cotton very difficult, if not totally 
impossible. The lecturer also di'ew attention to 
various other observations made, such as the 
effect of harvesting of the cholam before “ sood- 
setting’* on the yield of the following cotton crop, 
effect of growing other fodders instead of cholam, 
etc. A practical solution of the problem which is 
economical and within tlio practical reach of the 
ryot is being sought. A good discussion followed. 
# * * 

The Chotlie Kukis of Manipvr : — Mr. .1. K. Bose, 
Research Fellow, American Museum of Natural 
History, reports a few interesiing observations he 
made on Chothe Kukis of Manipur, a tribe linguis- 
tically classed as old Kukis, whoso total strengih 
is not more than 2(54 heads. They are found only 
in two villages in two distinct areas. One village 
is only eighteen miles away from Imphal near 
Bishnupore by the .side of the Oachar road and the 
other village is just on the Burma border near 
Tamu. Living in far off villages these people sever 
all connections with each other. Even in the 
language of these two people a difference can 
easily be noticed. The Ohothes of Bishnupore 
are much influemied by their highly cultured 
neighbours — the Manipnris. In this village they 
have learnt from tJio Manipuris the method of 
plough cultivation and adopted the various 
implements for it, practically leaving their age-old 
practice of jhumming. 

There are various tales about the traditional 
origin of this people but among tliese the tale of 
an inquisitive monkey who removed a stone from 
a hole and the ancestors of this tribe came out of 
this hole and peopled the world is quite interesting. 


The Chothes are of moderate stature, with 
good physique, flat nose and round countenance. 
The characteristic mongolic fold, high cheekbone 
and yellowish colour are also very common 
among them. The girls are healthy and of short 
stature. They shingle their liair in the Manipuri 
pattern till their marriage. Tlie deep depression 
at the root of the nose is remarkable among them. 

The relationship system is classificatory and 
only twenty-four words are used to address differ- 
ent relatives. The term ‘ apu ’ is used to address 
‘mother’s brother,’ ‘father’s sister’s husband’, 

‘ wife’s father ’ and ‘ father’s father Tlie term 
‘ api ’ is used to address ‘ mother’s brother’s wife ’, 

‘ wife’s mother ’ and ‘ father's mother ’ and the 
term ‘ ani ’ is used foj* ‘ fatlicr ’s sister ’ and 
‘ husband’s mother’. From tlic use of those above 
terms a type of cross-cousin marriage with the 
mother’s brother’s daughter may be suggested 
and this is verified from the version of the people 
who prohibit all other types of cross-cousin 
marriage except the one mentioned. 

Though ('1ol. Sliakespeare in his ‘‘ fjushai Kuki 
Clans” has noticed five clans among them, we 
found that the Chothes are divided into six 
eponymous clans with an interesting typo of 
marriage regulation on the basis of tri-clan 
sysi/om. Th(i clans are Thao, lliyang, Marim, 
Firing, Jurimg, Mekhong or M a rim -in ek hong. 
These divisions are exogamous and they regulate 
marriage amongst the people. Tlie prefer eniial 
mate for a man is his mother’s brother’s daughter 
«and for a woman is her father’s sister’s son; but 
now-a-days the ligid rules of marriage are slacken- 
ed and even in some cases they arc allowed t-o 
marry girls from other tribes. In one of the - 
genealogies we find that ‘Luithang’ a Chothe 
Kuki first mariiod a Chothe girl and then after 
some years wanted to mai'T-y again hut no girl was 
available for him witldn the village. He then, 
with the permission of the village officers, married 
«a girl of Wainem tribe from Tipperah. This girl 
was then adopted as the clan-sister of his f«>rmer 
wife and she was not debari'ed from joining in 
any of the social or religious festivities of the tribe. 

« >)( 4c 

Mr. .Tatindra Mohan Datta, writing on tlie 
subject of Polyandry, draws attention to a typo 
of “ Qualified or Limited Polyandry” existing in 
the district of R,njsha.hi in northern Bengal. This 
is found among the Bnusphors, a low Musiilman 
caste, who pledge their wives to other men. Any 
children born while t.hoy a.ro so pledged are divided 
equally between the pledger and the pledgee. 
During the continuance of the pledge, tho idedger- 
husband has occasional access to the wife, 
especially at the time of periodical payments of 
interest and at ceremonial occasions in the family 
of the pledger-husband. On full repayment of 
the debt the wife is rodeomod. However, on the 
death of the pledgee, the woman observes mourn- 
ing similar to t.hat observed on the death of her 
own husband, but only for a shorter period and 
in a less intense form. If, before the debt is 
repaivl, the pledgee dies, his family retains the 
woman until the balance is paid, but no one lias 
any^ right of access to her. 

As Polyandry in any form is not recognised 
under either the Hindu or the Muhammadan sy^s- 
tems of Law and as adultery is punishable with im- 
prisonment for 6 years, the practice is dying out. 
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An ordinary meeting of the Association of Eco- 
nomic Biologists, Coimbatore, was held on July 
20 when two papers entitled ( 1) “ Some introduced 
weeds of South India” by C. Tadulingam and 
G. V. Narayanaswamy and (2) “A Haploid Plant 
in Rice ” by K. Ramiah, N. Parthasarathi and 
S. Ramanujara, were read and discussed. 

Dr. O. D. Darlington, D.sc., ph.D., Cytologist, 
John Tunes Horticultural Institution, London, 
who was on a short visit, visited all the plant 
breeding sections at Coimbatore. He was enter- 
tained at tea by the Association of Economic 
Biologists, on the 13th August and before leaving 
for Colombo, the same evening, delivered an 
interesting lecture on Chromosomes and Plant 
Breeding ” to the members of the Association. 

♦ ♦ * 

An ordinary monthly meeting of the Asiatic 
Society of Bengal was held on Monday, the 7th 
August, at 5-30 p.jm'., wdien two papers, one by Mr. 
Harit Krishna Deb on “A Newly discovered 
Asokan Pronouncement ” and another by Mr. 
Himansu Bhushan Sarkar on “ Date of Introduc- 
tion of the Saka Year in Java”, were read. An 
exhibit from Mr. Baini Prasad — “ A Habitat Group 
of Indian Storks ” was shown and a few remarks 
on its preparation made. Specimens of “ the 
Snail, Rachisellus punctatus (Anton), in summer 
sleep,” were exhibited by Dr. S. L. Hora, and 
were commented upon. 

« * * 

In view of some enquiries regarding Life Sub- 
scription for Cnrreyit Science it is hereby 
notified for the information of all those interested 
that the Life Subscription is Rupees One Hundred 
Only {Us., 100). 

♦ jK 

The nows of the appointment of Prof. Hans 
Pringsheim of Berlin, as Professor of Technology 
in the Andhra University has reached tis, as we 
arc going to the Press. Prof. Pringsheim is a 


A great impetus to Industrial Development in 
Central Provinces has been given by the passing 
of the State aid to Industries Bill. It is a matter 
of common knowledge that the condition of many 
of the important organised industries in the 
Province such, for example, as the textile industry, 
oil industry, glass industry, cement and soap 
iudustry, have been considerably affected either 
through foreign competition or necessity to import 
main raw materials from outside, which brings 
the cost of production to a high figure. The 
manganese industry is in a deplorable condition 
and many of the shellac factories have been closed 
down. The cottage industries, as in other parts 
of the country, suffer mainly through the lack of 
organisation to sell the products, or seek informa- 
tion regarding the needs of the urban buyer. 


specialist in sugar, starch, cellulose and ferment 
tion with wide industrial experience, and 1: 
appointment will be received with great jubilatt 
all over India. We welcome him to India ai 
congratulate the authorities of the Andhra Univt 
sity for obtaining the services of so eminent j 
I ndustrial Biochemist. 

« 9 |> « 

We acknowledge with thanks the receipt of tl 
following : — 

“Nature,” Vol. 132, Nos. 3324. to 3327. 

“ The Chemical Age,” Vol. 29, Nos. 733 to 7c 

“The Scientific Indian,” Vol. 10, No. 55. 

“ University of Cambridge School of Agricultv 
Memoirs,” No. 5. 

“ Canadian Journal of Research,” Vol. 8, No. 

“The Journal of Chemical Physics,” Vol. 
No. 7. 

“The Indian Forester,” Vol. 59, No. 8. 

“ The Biochemical Journal,” Vol. 27, No. 3. 

“Experiment Station Record”, Vol. 67, Ind 
Number. 

“ The Review of Scientific Instruments,” Vol 

No. 7. 

“ Proceedings of the Conference of Medical ] 
spectors of Schools, Madras,” 5th and 6th Aug\ 
1932. 

“Proceedings of the Academy of Natu 
Sciences of Philadelphia.” 

“ The Journal of Nutrition,” Vol. 6, No. 4:. 

“ Bureau of Education, India,” Pamph 
No. 30, 1932. 

“ Berichte Der Deutschen Chemischen Gese 
chaft,” 66 Jahrg. No. 8. 

“ Journal de chemie Physique,” Tome 
No. 6. 

“ American Journal of Botany,” Vol. 20, No 


The Department of Industries is no doubt help 
the indigenous industry by organising exhibit! 
and conducting propaganda. The Bill which 
been recently passed in the Council seeks to g 
aid to deserving industries by (1) granting lofl 
(2) guarantee of cash credit, overdraft or fi: 
advance, with a bank, (3) guarantee of a minim 
return on the whole or part of the capital c 
joint stock company fora fixed period, (4) 
grant, under favourable terms, of land, ] 
materials, etc., (5) the grant, free of cliarge 
under favourable circumstances, of the seryic 
experts or Government officials for starting 
advising on an industry, and (6) payment 
subsidies for the conduct of research or 
purchase of machinery. 
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Reviews. 


Elements of Optics. By Dr. J. Valasek. 
(McGraw-Hill Book Oompany, 1932. Pp. 
xv4- 254. Price 13s. 6d, net.) 

The book under review is intended to 
supply the need of the junior students in 
college classes for an elementary text-book 
on optics. With the rapid advances of 
science in general and physics in particular, 
has increased the demand for text-books 
which present the full scope of tlie subject 
striking a proper balance between the old 
and the new. This is especially difficult in 
optics — the centre of activity in physical 
research ’’ — where the recent discoveries have 
so revolutionised its scope that no book on 
the subject would give the proper perspective 
if it did not deal with the modern develop- 
ments which have bridged the gulf between 
the corpuscular and the wave theories. 

The first nine chapters of the book are 
entirely devoted to a clear exposition of 
Geometrical Optics and include also such 
interesting topics as colour photography and 
television. The reader is first introduced to 
the wave aspect of light in chapter IV and 
this has led to a dual treatment of Reflection 
and Refraction in the succeeding chapters. 
Chapters X to XII deal exclusively with the 
consequences of the wave nature of light. 
Chapter XIII on Radiation is a fairly 
comprehensive, tliough elementary, treat- 
ment of the problem in all its aspects. Here 
the student is first introduced to the makers 
of modern physics who have been responsible 
for the solution of the riddle of atomic struc- 
ture. In this up-to-date treatment of the 
subject, the more recent notation for spec- 
troscopic terms might have been more 
appropriately adopted. The next chapter 
gives an elementary exposition of the theory 
of relativity and leaves the uninitiated 
student in doubt as to its place and function 
in an elementary text-book on optics. The 
concluding chapter is a broad survey of the 
theories regarding the nature of light and 
ends in a rather philosophic note, with a 
mystical touch. Select problems and a 
comprehensive appendix form a special 
feature of the book. 

The author must be congratulated for 
successfully presenting a book which blends 
the classical and the modern ideas in a way 
useful to the student beginning his college 
career. The popularity of the book would 
no doubt be enhanced by a more moderate 
price. The get-up of the book leaves nothing 


to be desired. The book is an excellent 
introduction to Optics and we heartily 
recommend it to junior students in Univer- 
sities. 

* * :if 

The New Back-Ground or Science. By- 
Sir James Jeans. (Cambridge University- 
Press. 7s. 6d. net. 1933.) 

The present century has witnessed sucii a 
new orientation of scientific thought as 
could not have been even dreamt of by an 
exponent of the mechanistic views of Nature 
so firmly established in the previous century. 
What Lord Kelvin saw as two small clouds 
that were visible as two small specks on the 
fair horizon of the Physics of the last century 
have developed into huge storms that have 
swept away most of the highly cherished 
and apparently unassailable picture of the 
universe which two hundred and fifty years 
of inquiry following Newton had filled in. 
One of these is the Quantum Theory due to 
the genius of Max Planck and the other the 
Relativity Theory whicli Einstein gave to 
the world. The luminiferous tether of 
Faraday and Maxwoll was denied its claim 
to reality and a broad synthesis was effected 
by uniting space and time into a single entity 
whose geometrical properties provided an 
accurate representation of gravitation and 
of electricity. The Quantum Theory in the 
hands of Planck, Einstein and Bohr made 
clear many hitherto obscure facts of funda- 
mental importance, but it was a thing apart 
whose connection witli the older and well- 
established wave theory was a big puzzle. 
The brilliant synthesis 'effected by Heisen- 
berg, Be Broglie, Sohriidingor and Dirao 
solved this puzzle, but raised other more 
fundamental (luostions that affect Physics 
as well as Philosophy. The law of causality, 
the nature of the external world, its objecti-vo 
reality and the. doctrine of free will have all 
lost l.heir original claim to our implicit belief, 
at least in the form in which they were 
familiar to us, and a now philosophy directed 
by Science is in the process of formation. 
The common sense picture of the world has 
failed to give a faithful representation of 
reality as a whole, and a picture in terms of 
now' mathematical symbols and equations is 
the only representation that has so far stood 
the test of experiment. While Physics is 
thus becoming less and less easily intelligible 
in terms of every-day ideas, the demand on 
the part of the layman for a knowledge of 
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its present state is becoming more 
more insistent. Einstein’s paper on a 


and 

more insistent. Einstein’s paper on a new 
unified field theory became a best-seller in 
spite of its being absolutely unintelligible to 
the layman. This enormous increase in 
public interest in Physics has been attributed 
to the failure of religion to satisfy the 
modern mind and the desire for a proper 
substitute. However, the need for clear 
and, if possible, non-mathematical accounts 
of modern Physics has been felt even by 
many physicists themselves. In the ability 
to satisfy such a demand adequately and 
with authority no one is better qualified 
than Sir James Jeans. His presentation is 
something inimitable and his style most 
charming. This has now become common 
knowledge and the popularity of his books 
is a true testimony to the excellence of his 
writings. In this new book Sir J ames has 
given a most stimulating account of the 
development and present state of the special 
and general theories of Eelativity as well 
as of Quantum and Wave Mechanics. We 
already owe to Sir James himself some 
illuminating disquisitions on the Relativity 
Theory, but nothing quite like his presenta- 
tion of _ Quantum and Wave Mechanics 
has so far been available to the average 
reader. The freshness of the outlook and 
the keenness of the analysis is matched 
only by the felicity of simile and illustra- 
tion from facts of every-day life. Even 
men of science can but profit from a 
perusal of the boob, since the philoso- 
phical implications of the new theories 
have been detailed by a master hand. In 
the book “Where is Science Going” of 
Planck, Einstein is represented as telling 
Muiphy that Jeans is fundamentally quite 
in agreement with other physicists with 
regard to the Physics, although he may be 
at variance m respect of its philosophical 
meaning. In the present book, however, 
the agreement is more pronounced than the 
variance, and the quotations which Sir 
Tames has given from Planck's book show 
that he agrees with other scientists in all 
essentials, and only differs on occasions in 
'espeet of predictions as to the future 
jourse of Physics. There seems to be 
lowever, an emphasis on the view that 
natter may after all turn out to be of the 
lature of mind. But whether he agrees or 
lot his views are presented with such 
.ersuasiye logic that it is difficult not to 

heartily recommend 
he book not only to the layman interested 
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in Modern Physics but oven niorc*! so tc 
Physicists who require a tanjL^ible ami 
authoritative exposition of the iniplicai.ionfi 

of recent Physical tlieories and sp(^<*ulationrt. 
»!'■ * ♦ 

Eemembbrtng : A Study In Expvnmvnlnl 
and Social Psychology, By R (h Bartlott, 
M.A., F.B.S. (dambricige University ProHrt. 
Price 

This book forms a wortliy contribution to 
a distinguished aeries of the Oainbridge Pwy- 
chological Library. It is a st.mly baaiul on 
experimental observations extencltMl over a 
period of about twenty years. A t.heory 
of remembering is developed in this book 
which gets rid of the notion that memory is 
primarily a reproductive or reptddtive func- 
tion. Eemembering is not tlu^ ro-excitenuuit 
of innumerable lixed, lifeless, fniigmentary 
traces as usually supposed. It is an 
imaginative reconstruction d<qKuiding on 
our attitude towards a whole niiisH of 
organised past reactions. WJiat we <*all 
memory traces are interest-d(^t(U'mined and 
interest-carried. They live with our interest h 
and change with them.’' If memory itself 
is constructive how are wo to distinguish it 
from constructive imagination? Mr. Bart- 
lett is not unaware of tiie abovt^ oljjeetion. 
He points out that the chief dilV(U’<mtiatdng: 
marks are to bo found in the range of 
material and tlio precise manner of their 
control. Eemembering is sduunatically 
determined. In imagination, construction 
develops, as it proceeds. In (•onstructiv(* 
thinlcing, liowever, we come back to great er 
rigidity of control. 

Mr. Bartlett’s theory of Eemembering 
brings remembering into line witli imaging. 
More important still, it gives to 
ness an important function, it cmables tlu* 
organism to escape from tlie sway of 
immediate circumstance, to respomi to 
stimuli at a distance — a function t-hat <*.an- 
not be equally well accomplislied by any 
purely physiological process. In the fai^e of 
the function now definitely assigned to 
consciousness by Bartlett, the Behaviourist, 
consciousness becomes incrtuisinglv 

untenable. 

M. V. Gopalaswami. 

* * 

Acharya Eay Commemoration Volumk. 
(Calcutta, 1932.) 

bir Prafulla Chandra Eay holds a unique 
position among scientific men in India not 
only because he is the founder of a very 
ourishing school of Chemistry in Calcutta 
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but also for his work in inspiring and 
pioneering several flourishing industries, 
3uch as the Bengal Chemical and Pharma- 
ceutical Works, the Bengal Pottery \Vorks, 
the Calcutta Soap Works, the Bengal Can- 
ning and Condiment Works, etc. In 
addition he has done most valuable work for 
social reform, in the cause of education and 
ctlier activities which are fully detailed in 
jhe Foreword by the President of the Board of 
Editors of Acharya Kay’s Commemoration 
\7'olume which was conceived as one of the 
tributes to be paid to the savant's septua- 
?enary celebration on the lltli December 
L932. The Board of Editors, as is explained 
u the Foreword, decided to bring out a 
landsome volume dealing broadly, among 
)thers, with such subjects as science, litera- 
mre, economics and industries, sociology, 
•eligion and philosophy ’■ and invited con- 
-ributions in Bengali, English, Hindi and 
Sanskrit. The beautifully got up volume of 
►15 pages, with two portraits of Sir Prafulla, 
7 plates and numerous text-figures, is the 
esult of the untiring efforts of a distin- 
guished Board of Editors and, more parti- 
cularly, of Dr. Satya Churn Law, the 
lonorary Secretary. It would probably not 
►e out of place to mention here that but for 
)r. Law who volunteered to boar the entire 
xpense in connection with the publication 
•f the volume and devoted a great deal of 
ime and energy to it, the work might not 
lave appeared in its present form. 

In the volume there are 74 articles by men 
f various nationalities from different parts 
f the world. As is natural in a work of 
his type, almost one-third of the articles 
oal with one aspect or another of Sir P. 0. 
uay’s work and a fair number of them are 
1 the nature of appreciations of his multi- 
irious activities. Amongst special contri- 
utions of this typo one has to mention 
rticles by such distinguished personalities 
s Dr. H. E. Armstrong, Sir J. 0. Bose, Dr. 
[. 0. Forster, Dr. G. J. Fowler, Mr. M. K. 
■andhi. Dr. Kabindra Nath Tagore, Mr. 
iamananda Chatterjee, and others. All 
lese articles clearly indicate the high 
'.gard, affection and respect in which the 
istinguished scientist is held not only by 
is countrymen but by workers all over the 
orld. 

Amongst general contributions may be 
[assified such articles as deal broadly with 
iientific, economical, industrial, sociological 
ad philosophical proi)lems. Of roughly 20 
ich articles, a few may specially be 


mentioned : — Principal Bhattacharyya on 
Sanskrit Treatises on Alchemy which have 
been translated into Tibetan, Dr. De on 
“ The Hindu College and the Eeforming 
Young Bengal,” Dr. S. E. Das on ^^Time 
ill Ancient, Mediaeval and Modern Chrono- 
logy,” Mr. L. Gupta on “ The Singbhum 
China Clay Industry,” Dr. H. Haidar on 
“ Eammoban Eoy's Conception of Universal 
Eeligion,” Dr. E. C. Majumdar on The 
Spirit of Exploration and Adventure in 
Ancient India, ” and Dr. M. N. Saha on 
“Need for a Hydraulic Ecsearch Laboratory 
in Bengal”. There are also a number of 
liigh-class literary articles of which ^^Tansen 
as a Poet” by Dr. S. K. Chatterji and 

Bengali Manuscripts at Evora ” by Dr. 
S. N. Sen deserve si)ecial mention. Of the 
contributions on physical science, reference 
may be made of J)r. T. Morgan’s paper on 

Experimental Eesearches on Co-ordina- 
tion,” Dr. Armstrong on “TJie Future of 
Cliernistry in India,” Mr. N. C. Nag on 
“ Micro-OIiemical Method for Detection, 
Separation and Estimation of Nickel and 
Cobalt,” J)r. B. K. Singli on TJie Doc- 
trine of Symmetry in Chemistry and its 
Significance to Molecular Configuration ” 
and Dr. M. K. Sriiiivasan on The Prepa- 
ration of Manganese Dioxide SoL”. The 
number of biological contributions in the 
volume is comparatively large — almost 
one-fifth of the total contributions — and 
tliese deal with such abstruse subjects as 
an account of the Theories of Sex in Fungi, 
Eolo of Aquatic Vegetation in Biology 
of Indian Waters, Pre-Linnaean Writers on 
Indian Zoology, Struetural Adaptations of 
various animals, Voiee of Jnseets, Identi- 
fication of birds in Kalidasa’s writings, Im- 
portance of the study of Embryology, etc. 

Tlie work in general constitutes a very 
valuable production and deserves all com- 
mendation. The only drawback that the 
reviewer finds is that the Board of Editors, 
probably in trying to publish almost all the 
contributions received in response to its 
appeal, lias not used its discretion in 
refusing some of the loss suitable articles, 
while the privilege of using the editorial pen 
does not seem to have been exercised in 
most cases. B. P. 

sic He 3l( 

The Mth]thods oe Cellulose Ohemistby. 
By Charles Doroe. (Chapman and Hall, Ltd., 
London, 1933. Price 215. nett.) 

The above is a highly useful contribution 
to an important branch of science, the 
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pplication of whicli has progressed ahead 
f the related analytical methods. 

The author, who has had several years of 
2 tive experience in the line, deals with the 
ibject in a refreshingly intimate manner, 
he first few chapters are devoted to the 
'•eparation of pure cellulose and the methods 
' investigating transformations that attend 
3 treatment under various conditions, 
irticular attention is devoted to the physical 
id physico-chemical methods which have 
me into considerable prominence in recent 
ars. The following chapters are devoted 
the properties and behaviour of oxy- 
d hydro-celluloses the technical importance 
which are now being increasingly realised, 
le degradation products of cellulose and 
eir bearing on the structure of related 
pbohydrates are also described in some 
tail. A useful chapter is devoted to the 
fcection and estimation of the extent of 
mage to cotton and linen and other 
lulosie goods through various agencies. 

The second part of the book deals With 
ithetic derivatives of cellulose which have 
ne to play such a large part in industries 
recent years. The methods of investi- 
ing the different cellulosic esters are also 
cribed in careful detail. 

^he third section deals with compound 
uloses. This portion relates to the 
damental relations between the naturally 
arring cellulosic materials and could, 
flaps, more appropriately form the 
ning chapters of the book. Various 
hods employed for the examination of 
aloses and lignins and related products 
described in careful detail : The chemistry 
gnin and peptic substances are also dealt 
1 at some length. The text is followed 
i few tables and a good index, 
he book is definitely an advance on 
t of the other publications on the subject 
3h have appeared in recent years. It 
ot, however, free from certain defects 
ih characterise many books on analytical 
nistry. The author has, presumably 
I many of the methods that he describes 
has refrained from commenting on 
1 . This is rather unfortunate because 
3^ are numerous methods for the 
amation of cellulosic materials most of 
h are either highly defective or have 
restricted application. The student of 
lose chemistry would, therefore, have 
Dmed the personal touch of the author 
the description of each method. A few 
mdicating the merits and demerits' 
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of the different metliods with some HUgg(*H- 
tions for successful handling of Mie prodiiolK 
would have greatly eiiliaiKHMl the UHefuliH'HK 
of the book. 

The text is prcseiii.iMl in a i(‘!uia])h‘ slyli*. 
The matter is printcil on good papm* uinl 
that combined wil-li freedom from typi' 
mistakes is higlily coinidinnmlary t-o tiio 
efforts of the publishers. Tln^ pri<*(^ is 
reasonable and considi^ring its usefiilnesH 
it may be said that the volum(>i d(‘serv«^s to 
b.e in the hands of not only those migagiMl 
on the analysis of cellulosic. materials but 
also those engaged on researe-hes in the 
related subjects. 

* 

UN lac ACIDB DE MONTAdNIW Anciknno. 
Lb Lac de Lispaoii, dans i.es VosciEs. 
Etude HYDEOBioLncuQUE. Hy E. Hulmult. 
(Ann. Ecol. Eau. For Si, roeh. fxo. for. Totn 
IV, fas. 2. 1932.) 

In this interesting paper M. Ilnljault 
reports the resiiit of liis study on tlie fauna 
of an acid lake in Eran(‘.(». In addition to 
hydrogen ion concentration, he has studied 
the oxygen content, teini)erature, t.ot.al 
quantity of electrolyti^s, i)lioHplial,(» and 
silicate contents of the water. liegardinj? 
fauna he has restricted himself to zoo- 
plankton. 

The pH at a doptli of 5 motors varied from 
Ji-Sto 5-7, whicli indicates that the water 
there was fairly acid. Near tlio surface t.lio 
pH was 5-8 to 6-5, that is, tJie water was 
quite near the neutral point. It would, 
therefore, have been very int(‘r(*st.ing if (.ho 
author had enumerated the fauna of tlu' ( wo 
strata separately. 

The comparison of IJie fauna of I he rndd 
lake with those of oilier lakes in the neigh- 
bourhood shows tliat the fauna of lids laki* 
has several interesting features. Tli<‘ Pi'ridi- 
niem Oeratium hirundmrdlaMminum in oilier 
lakes is absent in the acid lake, d’lie Roll- 
fers are represented by very few speeies. 

Of the insects and iisiu's, only ('hi run out id 
larva and Salmo fario resrK‘e|,iv(‘Iv were 
obtained. 

II. S. 1*. 


A Manual oe Pkactioal Inokoanic (’he- 
If- Itiesenfeld, I'rofessor 
■ht ^‘’'‘inslaied 

a • (iiiiversitv (killege 

Calcutta; being an liui.liorised 
translation of the latest (ierinan ediiion 
of Anorganisch-chcmisclies. (Erakiikuin. 

Pp. xxiii -f 471. Ohuckerveri.ty, Ohaiterjee 
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& Co., Ltd., 15, College Square, Calcutta, 
1933. Price Indian Ps. 6 ; Foreign 9s.) 

This book is intended to serve the needs 
of beginners in qualitative analysis and 
inorganic preparations. 

In addition to prescribing the conditions 
under wliich the tests for radicles are to 
be applied, this book provides information 
regarding the sensitiveness and reliability 
of several important reactions of the ions. 
The methods of separation of the commoner 
elements are described in a Tiianner 
which will enable the student tc> choose 
and apply the particular method which is 
likely to be most suitable to his purpose. 
The inclusion of some microchemieal tests 
and ^^spot reactions” makes this book 
particularly useful. 

The sections dealing with inorganic 
preparations liave been judiciously distri- 
buted througliout the book and provide 
valuable hints concerning the manipulative 
operations involved therein. Sixty-two 
exercises are set out in detail and these 
include almost all the typical inorganic com- 
pounds. 

A most praiseworthy feature of this book 
is the easy manner in wliich it introduces 
tlie reader to questions of theoretical impor- 
tance such as complex salts, allotropy 
and isomerism. This book fulfils all the 
requirements of a text-book of practical 
chemistry and can be heartily recommended 
for general use in college classes, 

K. E. K. 

5|< 3|< S|C 

Studies in Mass Physiology : The Effect 
of Numbers upon the Oxygen Gonsumplion of 
Fishes. By F. Schuett. (Ecology^ XIV, pp. 
106-122. i933.) 

In this important paper tlie autlior shows 
that when four iishes are present in a given 
volume the amount of oxygen consumed 
per fish is lower than the amount consumed 
by an isolated fish in the same volume. 
This phenomenon of group effect” has 
been observed by the author in 4 genera of 
non-scliooling fishes and he suggests that it 
may bo a general rule for all such fishes. 

Eogarding the reasons for the ^ group 
effect ’ the author concludes that factors 
such as low pH, accumulation of CO^ or 
reduction of oxygen tension do not appear 
to be important. He shows that wdthin 
considerable ranges the oxygen consumption 
is independent of the oxygen tension of the 
medium down to near the asphyxia] level. 
According to the author delicate and subtle 


biotic mechanisms work within the confines 
of a restricted environment, which produce 
definite and important changes in the 
interactions within a community living in 
the environment. The exact nature of the 
biotic mechanisms is not known and the 
author promises to throw some light on the 
subject after completing some more investi- 
gations. IT. S. P. 

sic si: si: 

Some Pteuidospermous Plants prom the 
Mesozoic Eooks op S. Africa. An im- 
portant contribution to our knowledge of 
the Mesozoic flora is embodied in a recent 
paper by 3^r. H. IT. Thomas {Phil. Trans. 
JR.oy. /S'oe., Ser. E, 822, 1933) dealing with 
a wtTI preserved collection of plant fossils 
from the Molteno beds of Xatal. The 
material was collected from the sandstones, 
grits and dark shales, forming the base of 
the Stormberg series — the uppermost sub- 
division of the Karoo system. This area 
has been thoroughly mapped and described 
by T)r. A. L. Du Toit and on several decisive 
evidences, these plant-bearing Molteno beds 
are regarded as middle Triassic in age. 

The material described by Dr. Thomas 
in his paper consists of about 30 specimens 
of seed-bearing structures, 25 specimens 
of pollen-bearing structures and a large 
number of isolated seeds. After a v(iry 
detailed and careful examination of all 
this material, Dr. Thomas has been able 
to establish a new family Gorystospermacece 
and define four gi.mera in this family — 
Umhomasia, Pilophorosperma, Bpermato- 
codon and Pteruchus — the first three of 
which have been based on the study of the 
female inflorescences and the last one — Pteru- 
chus — on the study of the male inflorescences. 
The seeds are gy nmo8])ermous borne in 
cupules on the ends of branches forming 
a regular inflorescence. A detailed account 
of the form, character and cuticle struc- 
ture of tlio cupules, as also the cuticle struc- 
ture of the epidermal cells has been given 
in each of the genera and several species 
have been di^nosed — 2 species of llmkoma- 
sia, 8 of Pilophorosperma^ 1 of i^perma- 
toGodon, and 8 of Pteruchus. The author 
next passes on to certain morphological 
considerations whicli lead to a discussion 
of such vital problems as our concept of 
the ' sporophyll ’ in connection with the 
origin of the reproductive structure, the 
ancestry of the Oaytoniales and their re- 
lation to Pteridosperms, and the relation- 
ship between the Pteridosperms and the 
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is urgently needed in every branch of the 
department’s work before any furtlier appre- 
ciable progress can be made ” but Mr. Sorley 
advises the Bombay Government “ to 
leave severely alone matters like research 
and the development of by-industries of 
fishing” as one of the lessons to be learnt 
from the experience of Madras. Mr. Sorley, 
however, recognises that the gaps in the 
knowledge of the conditions and habits of 
life of the Bombay marine fishes must make 
it difficult to deal with fishery development 
on its scientific side, but hesitates to 
recommend even the establishment of a 
Fishery Department in Bpmbay on tlie lines 
analogous to that of Madras. Since the 
expenditure of public fu^dson the provision 
of a fishery research institution is deprecated 
by Mr. Sorley because tlie public is not 
generally prepared to respond in a practical 
way, he suggests that research should, how- 
ever, be the proper function of the University 
and the Bombay Natural History Society 
which should, in the first instance, collate and 
make available for the education of the 
public the results of such scientific research 
on Fisheries as has been carried out in India 
and elsewhere during the last thirty years. 
The function of the State in fostering the 
fishery development according to Mr. Sorley 
is partly by eneduragiug practical methods 
of fishery technique wd partly by conducting 
scientific research in the ^ narrower sense ’. 
The spirit and scope of such research are 
discussed in a short paragraph which forms 
the concluding part of the report. 

The development of the fisheries industry 
is part of the wider problem of the food 
requirements of the people and in a country 
like India where the diet of the people is 
as diversified as their language, no amount of 
propaganda in favour of Eat More Fish ” 
will overcome the deep-rooted religious con- 
victions. According to the Hindu conception 
the primary function of food is to promote a 
clear understanding and suppress evil passions 
which retard the progress of the soul and 
vegetarian diet is believed to assist man in 
clearing his mind and refining his emotions. 
This was not, however, the ideal of the 
Aryan progenitors. Whatever else the 
reformed diet may or may not have done, it 
has gradually undermined the physique of 
the people, deprived them of the spirit of 
adventure and of martial qualities and paved 
the way for the Sarada Act. The physical efld- 
ciency of the people depends on a well-balan- 
ced diet providing the proper nutritive value 


and standard requirements of the norma 
individuals of both sexes and all ages ii 
proportion to the work they are engaget 
in. The value of science to the people i 
that it gives prescience and the natior 
that ignores the results of the scienci 
of dietetics must be content to remaii 
timid, inefficient and disorganised. We cai 
foresee a time when the food of orthodox 
India will conform again to Aryan standard: 
and Manu’s permissive law, Yet tin 
two fish, called Pdt-?tina and Jkdhita, may b< 
eaten by the guests when offered at a repasi 
in honour of the Gods or manes ; so ma^ 
the Rdjiva, the Sinhathunda 2 bnd Sasallca o 
every species.” If the daily ration of Indh 
is more universally and generously supple 
mented by the produce of the sea, perhaps 
the severity of the famines which period! 
cally overtake the people would be miti 
gated to an appreciable extent. 

The policy of the Local Governments 
has been to make the Fisheries Departmeni 
pay its 0 wn way, but the Agricultural 
Commission in recommending that a longei 
view be taken has pointed out that the 
necessity of improving the daily diet of the 
rural population implies a prosperous and 
well-conducted fishery industry which is a 
source of social and material wealth to the 
State. The annual value of the output ol 
the fisheries in Japan is £ 30,600,000 and that 
for the Bombay Presidency is estimated 
at Es. 80,30,000 or £ 5,35,333. The low 
economic position of the industry is vividly 
portrayed by the fact that only 0- 57 per cent, 
of population is engaged in catching fish and 
the annual catch per fisherman amounts 
to 1-55 tons whose total value is Es. 66-3-8. 
In the United Kingdom the total annual 
catch per head of fisherman is nearly foui 
times the output of the Indian and its 
estimated value is Es. 1,060-3-0. In recent 
years there has been a falling off in the 
fishing population and according to the 
recent census figures the drop in the 
Bombay Presidency is slightly over 22*3 per 
cent, and in Karachi it is a little under 50 
per cent. This depletion is all the more 
significant when we compare the relative 
proportion of people using fishing as a source 
of livelihood to that engaged in agricultural 
and farm occupations ; the former is 1 • 1 per 
cent, of the latter. Naturally the fishermen 
must in the long run give up their hazardous 
and non-remunerative occupation and adopt 
others with higher wages offered by the 
mills and factories in the cities. It is 
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surprising that in view of the gravity of the 
situation with which the fishery industry 
is confronted, Mr. Sorley’s recommendations 
for its amelioration and advancement should 
be conceived in terms which olfer no hope 
for the future development of this important 
source of national wealth. 

It seems to us that the general principles 
underlying the organisation of an important 
national concern like the fisheries industry 
have not been stated in the report from the 
broad statesmanly point of view. Even 
the present poor standard of comfort and 
convenience enjoyed by Indians of average 
means is due to the raising of the productive 
capacity of the individual workers. This is 
accomplished mainly by the specialisation 
of effort which a particular profession permits 
and every progressive industrial organisation 
involves the assemblage and co-ordination of 
a complete outfit of mechanisms and pro- 
cesses in the successful operation of which an 
increasing efficiency and trained skill are 
demanded of the individual. A fisherman 
has to be inventive and this faculty is 
instigated and nourished by the research 
department. With increasing population, 
the maintenance and improvement of living 
must obviously depend upon our ability to 
continue the industrial methods of the 
community. No industrial progress can be 
achieved without the constant acquisi- 
tion of new knowledge which points the 
way to better control of operations, to 
new and better processes in evolving new 
products and new uses of them which 
extend the market. We must first produce 
new articles, find out their uses and extend 
their sale. This principle is applicable to the 
fisheries as much as to any other industry. 
The complexity and interdependence of 
modern industrial organisations and the 
keen competition between nations demand 
that any industry, — even fisheries, — must 
consciously and unremittingly explore the 
scientific facts and principles and apply them 
in its operations. 

The first step in furthering the interests of 
the fisheries industry is to improve the 
professional knowledge and methods of the 
fisherman and for this purpose the Madras 
Committee urge on the Local Government the 
immediate need to undertake the compilation 
of a fisherman’s chart for the South Indian 
waters comparable with Close’s chart for the 
North Sea. In order that the survey may be 
completed in ten years, the Committee 
recommend the purchase of an additional 


trawler and the appointment of a full 
complement of technical and scientific stall 
and a complete equipment of the boats for 
the expedition. Without a chart and a 
key to give information to the fishermen 
about the depth of the waters, nature of 
the bottom, tides and currents, the occur- 
rence and abundance and kinds of fish in 
any charted locality and nets and gear 
appropriate to the occasion, the whole 
industry must be empirical and success 
must bo fortuitous. Mr. Sorley is not 
unaware of these facts. He says, ^‘on 
a full consideration of all the circumstances, 

T am convinced that there is no case for 
establishing a Department of Fisheries in 
Bombay Presidency. At most the Depart- 
ment of Industries might bo slightly 
strengthened. Jf the fish curing yards are 
taken over by the Government, the appoint- 
ment of an Assistant Inspector will be 
sufficient.” This is caution bordering on 
timidity and the acceptance of these 
recommendations by the Government of 
Bombay will absolutely retard the progress 
of fisheries industry, continually diminish the 
economic and social status of the fisherman 
community and certainly deprive the 
authorities of a fruitful source of income. 

The attitude of Mr. Sorley towards fishery 
research is definite. He advises scientific 
research in the ‘^narrower sense” of the word 
^^Science” and ‘‘there is no need for the 
Bombay Government to indulge in general 
scientific research on fisheries If, howey'ef*', 
research is to be adopted as a policy,' he 
observes that “it should be confined to 
certain definite questions likely to promise 
results of economic importance within a 
reasonable time and it would be advisable to 
fix a time limit within which research must 
bo completed.” This suggestion has the 
advantage of “ a contract being signed with 
the scientist engaged for the investigation 
of definite problems placed before hini.” 
This is not all. “ Government should itself 
control exactly from the start the terms of 
reference, the system of investigation and 
the amount of public money to be expended' 
each year.” In the earlier sections of th^ 
report, Mr. Sorley points out that ‘“the 
Madras Fisheries Department has, in the 
course of its existence, by means of its 
bulletins, collected a mass of information of 
high scientific value relating to all aspects 
of the fishing industry and fishing research. 
In Bombay nothing has been done in this 
way and scientists have to start from Day’s 
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nnder tlieir jurisdiction, will appoint a 
Commissioner of Fisheries for co-ordinating 
the efforts of the local governments and 


elevating the industry into an effoetii 
instrument for enriching the social ar 
material wealth of the Indian Empire. 


Alfred Bernhard Nobel. 


(1833—1896.) 


^CTOBEE 21, 1933, marks the Centenary 
^ of the birth of Alfred Nobel. At the 
age of sixty, in 1893 when the University of 
Upsala conferred upon him the honorary 
degree of Doctor of Philosophy, Nobel at a 
request for his autobiography wrote thus : 
“ The undersigned was born at Stockholm 
on 21st October 1833 ; he acquired his 
knowledge in private studies and did not 
attend any secondary school. He devoted 
himself particularly to applied chemistry 
and discovered explosives known under the 
name of dynamite and smokeless powder 
called ballistite and C. 89. Since 189 i he 
has been a member of the Royal Swedish 
Academy of Sciences, and is also a member 
of the Royal Society (London) and the 
Societe des Ingenieres Civils in Paris. Since 
1880 he has been a Knight of the Nordst- 
jarne Order. He is an Officer of the Legion 
of Honor. Sole publication: a lecture in the 
English Language which was awarded a 
silver medal.” 


Nobel’s passion for researches on chemical 
explosives is the result probably of his 
association with his father Emmanuel Nobel 
who at an early age went over to St. Peters- 
burgh where the father and son were 
engaged in the construction of submarine 
mines and torpedoes. Some of the wonder- 
ful achievements of the modern engineers 
are rendered possible by the invention of 
the explosive compound dynamite which is 
distinctly a land-mark in the progress of 
civilisation and probably the greatest next 
to the Printing Press. Dynamite was fol- 
lowed by blasting gelatin and years later 


by ballistite, one of the earliest of tl 
nitroglycerin smokeless powders, the pr 
cursor of cordite. These inventions, i' 
eluding artificial India rubber, brougl 
Nobel an immense fortune and also vex 
tions of law suits. His exploitation of tl 
Baku oil fields, in collaboration with h 
brothers, added considerably to the forme 
He held 129 patents in Britain and contre 
led fifteen explosive factories in diffcrei 
parts of the world and left behind hi 
£1,680,000. 

This amount is the foundation of fi'' 
annual prizes of about £8,000 to £10,000 i 
be awarded for the most important di, 
coveries in Physics, Chemistry, Physiolos 
or Medicine and also for literary works i 
an idealistic tendency and for distinguishc 
public service in the cause of Peace. Tl 
benefits of the foundation are open to a 
nationalities and are without restrictioi 
of sex. The first four are awarded by tl 
Swedish Academy and the fifth by tl 
Norwegian Storthing. Dr. Rabindranat 
Tagore and Sir C. V. Raman are among tl 
recipients of this greatest internation: 
honour. 

Though Nobel discovered explosives i 
was a sensitive, nervous man always poc 
in health. He remained a baclielor and wa 
of lonely disposition. He had a grea 
horror for wars and is reported to have sai( 

I vrish I could produce a substance or 
machine of such frightful efficacy for whole 
sale devastation that wars should thereb 
become altogether impossible ” Is ther 
no other way of abolishing wars '? 
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Biology: its Importance in Modern Education. 

By P. W. Gideon, M.A., 

Department of Biology^ Karnatak College, Dharwar. 
{Coyiiinued from V ol. II, Ho. 3, page 85.) 


-DAY the world has realised that the 
human race is probably at the dawn of 
racial suicide, due to a world-wide ignorance 
of the common laws necessary for the pre- 
vention of disease and the eradication of 
important animal and plant pests. 

Almost the whole of the literate and edu- 
cated population of the world think man the 
dominant race amongst living things. It is 
only the very small minority who know the 
tremendous warfare raging in life’s struggle 
for existence, and see tlie human race just 
able to hold its own. The human stock is 
no more dominant than the other stocks 'of 
animals and plants, the only dilTerence 
being that while the human race is conscious 
of its dangers and consciously tries to get 
the better of its enemies, the rest of life 
enters into this tremendous struggle, uncon- 
sciously. It is well for us to rememlDer that 
our powers of reason and consciousness to 
dangers around us arc our only weapons in 
this struggle, whereas the remarkable powers 
of regrowth, the enormous powers of repro- 
duction, protective colouration, and mimicry 
are a few among the millions of adaptive 
devices Mature has bestowed on her cliildron 
in preserving the individual for the perpetua- 
tion of the race. 

To man alone is given the power of reason 
and he alone is conscious of his position 
amongst living things. To bo ignorant of 
this power or to fail to use it, is to lose 
hold of our place in life’s struggle. Herein 
lies our real danger. Almost tlie whole 
human population is in total ignorance of 
the dangers that beset us, and fall an easy 
prey to enemies, millions dying chiefly 
through disease. 

In our present state of civilisation, where 
the efficiency of specialisation has reached 
a very high standard, modern man has 
become a one-sided being, leaving the 
problem of disease and its cure to a small 
body of specialists — the medical men. What- 
ever may be the argument for leaving the 
various arts and crafts to specialists, the 
entire leaving of the problem of disease to a 
small body of specialists has been man’s 
undoing ; since the relegation of such powers 
interferes with man’s fundamental rights in 


his struggle for existence. In JSTature’s 
struggle, it is the race as a whole that has 
to fight and no amount of specialisation of 
a group of individuals to cope with the 
natural dangers threatening the race can be 
of much avail. There must, of course, be a 
body of men trained as specialists for the 
detection, prevention and eradication of 
man’s enemies, but side by side, there must 
be the means for educating the whole of 
humanity in the essentials of these dis- 
coveries, which would provide an escape 
from the penalties of ignorance. 

The imparting of such knowledge is only 
possible through a study of Medical, Econo- 
mic and Social Biology, and a careful 
selection of such essential features as would 
have a pr’actical value in protecting the 
health of every citizen and making him take 
a living interest in all the elTorts used for 
fighting the annual drain of human life and 
wealth. This should form a neeessaiy part 
of every nation’s educational policy. 

The recent National Conference organised 
by the British Social Hygiene Council to 
discuss the place of Biology in education, 
emphasised the necessity for the education 
of every citizen in the understanding of 
biological ideas so that problems of in- 
dustry, economics and population should 
not be beyond our control. It also stressed 
the point that in every stage of the educa- 
tion of both boys and girls Biology must 
have its place. The present demand all over 
the world is for an education that would 
equip every citizen with sufficient knowledge 
of the cause, spread, and prevention of the 
common and dangerous diseases, and of the 
animal and plant pests which cause damage 
to crops, livestock and other goods of value 
to mankind ; that would encourage the 
production of offspring among those people 
most richly endowed by Nature, and tliat 
would devise practical methods for cutting 
off the inheritance of persons who are 
socially inadequate. 

India inherits the usual disadvantages 
that a tropical climate bestows. She is the 
home of many diseases and unfavourable 
conditions. And the education of her children 
towards a biological outlook, that would 
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encourage and support every effort in the i would perhaps never again come into 
eradication of all factors detrimental to the | contact with educational facilities — must 
progress of humanity, should engage her plod their tragic way through life with 
immediate attention. practically no idea of life and its dangers, 

The work of educating the public must the cause of disease, its transmission, cure, 
primarily rest with the educational bodies prevention and eradication, 
throughout India. The study of Zoology Imagine 17,000 students facing life’s 
and Botany, stressing such points as are dangers with a knowledge of History, 
essential to human welfare should be of Geography, Algebra, Geometry and Arith- 
vital importance to every boy and girl, man metic. While in no way trying to minimise 
and woman leaving our schools and colleges, the value of these subjects, this is only an 
Biology should be one of the compulsory instance to show how, in the entire exclusion 
subjects in the Primary, Secondary, and of Biology as one of the compulsory subjects, 
even the first two years of collegiate we have failed to recognise the true values 
education. of things. 

At the recent Matriculation Examination The universal realisation of the need for 
of the Bombay University, out of 17,000 Biology in the educational policy of every 
candidates, only 63 offered Zoology and nation will have a profound and far-reaching 
Botany, and 171 Physiology and Hygiene effect in the world of the future, when 
as their optional subjects. The remaining health and prosperity will take the place of 
16,750 students — the majority of whom disease and pov'erty. 


Lacertilian Respiratory Mechanism. 

By C. P. Gnanamuthu, m.a., f.z.s., Madura, 

rPHE part played by the buccal floor, and regularly and as frequently as those of the 
therefore the hyoid and its muscles, thorax, though the air from the thorax 
in co-operating with the thoracic respiratory could no more enter the buccal cavity. This 
mechanism has been minimised if not lost shows that the buccal floor movements form 
sight of by previous workers like P. Bert, a feature of the respiratory mechanism as 
C. Heinemann, E. Siegurt and E. Goppert. active and primary as the contraction and 
An estimate of the exact character and dilation of the thorax. 

degree of buccal participation in pumping air It is interesting to watch the buccal floor 
in and out of lungs is necessary to under- lower when the thorax dilates and rise when 
stand reptilian respiration as a whole and to the chest contracts. The fact that the 
trace its evolution from the mechanism of buccal cavity and the thorax contract 
pulmonary ventilation of amphibia. together furnishes additional evidence to 

The present note on this subject deals prove that the buccal movements are active 
with the respiratory mechanism of only three and independent of those of the chest. The 
lizards — a geckon, a varanid and an agamid. movements are so quick that the fact that 
The buccal floor of members of geckonidse they do not alternate may not be easily 
rises and falls rhythmically and it can be detected unaided. To facilitate observation 
easily noted that these oscillations are as fre- the following apparatus was devised. A 
quent as the expansion and contraction of lizard was tied down to a board with the 
the chest. That those movements of the buccal ventral side upwards. Small strips of glove 
floor are not passive — not the secondary rubber glued to the lower ends of pieces of 
effects of the going out and coming in of air wires were placed, one on the chest and 
from the lungs — was proved by the following another on the buccal floor. The upper ends 
experiment. A Geckon (Henddactylus sp.) of the vertical wires communicated the move- 
was tied down to a board and about 0-3 to ments to the short arms of long light wooden 
0-5 c.c. of Novocain (Bayer Meister — levers. Each lever had a knife edge fixed to 
Lucrius) was injected subcutaneously into it, and this knife was allowed to rest in a 
the throat region. The trachea was cut ‘V’ shaped groove of a wooden piece clamped 
when the part was completely narcotised, to a stand. The lever was perfectly counter- 
Movements of the buccal floor continued as poised about the fulcrum and care was taken 
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that the lever did not exert too much 
pressure on the buccal floor. When the 
buccal floor (or the chest wall) rose and 
fell, the tips of the levers dipped down or 
tilted up. A thin copper wire was previously 
wound round the long arm of each lever 
from the fulcrum to the tip. The free end 
of the wii’e at the tip of the lever was made 
to just touch another piece of copper wire 
(fixed to a stand) whenever the tip of the 
lever was lifted. The other ends of these 
two wires were connected to the poles of an 
electric battery so that a circuit was com- 
pleted whenever the free ends of the two 
wires touched. Electric bells were introduced 
into the circuits and their sounding facilitated 
the observation of the synchronous move- 
ments of the levers connected to the buccal 
floor and the thorax. Later styles were 
fixed to the hammers of the two electric bells 
and their vibrations were recorded on smoked 
paper revolving round two drums. The 
record obtained showed that the contacts 
made by the levers connected to the buccal 
floor and to the thorax were simultaneous. 
This method of recording the buccal and 
thoracic movements had to be resorted to 
because the mouth floor and chest wall 
movements appeared too weak for ordinary 
graphical records. 

The above experiments clearly show that 
the buccal cavity and the thorax contract 
together and dilate together and that these 
movements of the buccal and thoracic wall 
are both active and due to the effort of 
independent muscles. The rOle the buccal 
floor plays in the respiratory mechanism 
appears to be this: Owing to the weak 
character of the muscles of the buccal floor, 
the strong contraction of the thorax, 
expelling air from lungs would bring about 
the inflation or lowering of the mouth floor. 
When next the thorax relaxes the air 
inspired would be this impure air in the 
buccal cavity especially when the thoracic 
contraction and expansion follow each other 
so rapidly. This is avoided by the active 
and simultaneous contraction and expansion 
of the mouth floor. When the thorax 
contracts, the tongue and floor of the mouth 
are raised up through the aid of the trans- 
verse and hyoid muscles and the vitiated air 
from the lungs is thus expelled direct. 


In calotes and varanus, however, the 
buccal cavity appears to participate only 
during the extraordinary respiratory move- 
ments. If a calotes or varanus were tied 
down to a board with the ventral side 
upwards and if the throat region were 
watched carefully, it will be seen to move 
very slightly. These movements, however, 
alternate with those of the thorax. If a 
thread is stitched through the skin in this 
region and attached to a pin driven close 
to the fulcrum of a lever (described before) 
these movements can be recorded. That 
these movements are passive and secondary 
and due to the air going out and coming into 
the thorax, can be proved by cutting the 
trachea after narcotising the region by a 
subcutaneous injection of novocain. The 
movements cease. A little later, however, 
when this operation brings on laboured 
respiration the buccal movements can be 
seen to be spasmodic and vigorous and 
to synchronise with the movements of the 
thorax. The same result could be obtained 
by plugging the nostrils of a calotes with 
wax or by tying the thorax with a piece 
of twine and thus restricting its movements. 
By means of levers which have styles attached 
to their tips, the movements of the mouth floor 
and thoracic wall were recorded on smoked 
paper. The graphs showed that the miouth 
floor and chest wall conti acted or expanded 
together during laboured respiration. (While 
these records were made, the mouth of the 
calotes was kept open by a piece of stick 
thrust between the jaws. By this means 
the expired air was prevented from affecting 
the buccal movements.) 

What little passive dilation and contraction 
there can be seen in normal breathing is 
apparent only in the back part of the throat 
and is confined to a very narrow area of it 
because of the thick muscles of the hyoid and 
buccal floor. As the disadvantage of a thin 
walled, easily inflated and deflated buccal 
cavity is thus obviated, the buccal floor does 
not perform any movement during normal 
respiration. During laboured respiration, 
however, the buccal floor and tongue being 
elevated makes the expired air go completely 
out of the body, while their being depressed 
during the expansion of the thorax, facili- 
tates the sucking in of fresh air. 
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Letters to the Editor. 


The Panjal Trap. 

Tee volcanic origin of the Panjal Trap of 
Kashmir was first established by the re- 
searches of Lyddeker and McMahon in 1883.^ 
In his revision of the geology of Kashmir 
C. S. Middlemiss briefly referred to the Trap 
as ‘genuine old basic lava flows’^. The 
microscopic characters liave been described 
in some detail by D. K. Wadia. According 
to him ‘ the lava is a basic variety of augite- 
andesite’^. 

The most easily accessible and prominent 
outcrops of the Trap occur in the neighbour- 
hood of Srinagar where they form the high 
peak of Takht-i-Suleiman and the precipitous 
scarp at the back of the Mogal Gardens. It 
is easily seen along the road leading from 
Srinagar to Anantnag up to a distance of 
miles where the Jhelum comes close to the 
hill. Here the trap is extensively quarried 
as a building stone. During a recent visit 
to Srinagar the authors observed that the 
rock was often of a very light colour and 
gave low values of specific gravity common 
to rhyolites and trachytes. At many 
localities clear phenocrysts of quartz could 
be seen in hand- specimens, especially with 
the aid of a lens. 

The accompanying figure is a micro- 
photograph of a specimen taken from the 



Rhyolite, Panthachuk, near Srinagar, Kashmir. X 20. 


1 Mem. G. S. J., 22, p. 218. 

2 Rec. G. S. I., 40, Pfc. 3, p. 235, 1910. 

® D. N. Wadia, Geology of India, p. 360, 1926. 


quarry at Panthachuk, between the fifth a 
the sixth milestone, south-east of Srinag 
It shows euhedral to sub-hedral phenocry 
of quartz which have often suirered corrosi 
in the magma. These crystals also sh 
original fine cracks which appear as wh 
lines in reflected light. Phenocrysl.s 
simple- twinned felspar are presemt and i 
tuibid due to kaolinisatioii. The groundm 
is micro- to crypto-crystalline and is oj 
felsitic character. Traces of a chlori 
mineral and iron ore are present. In hai 
specimens the rock is compact and has 
grey colour with minute white and bli 
spots of felspar and chlorite respectiv 
scattered sparingly through the mo 
Small phenocrysts of quartz are also visi 
under a lens. Its specific gra,vity is2- 
A partial chemical analysis carried out 
the usual method gave 78-89 per cent, 
silica. The rock is clearly a quartz-felsite 
rhyolite. 

The general description of the Pan 
Trap given by D. K. Wadia^ applies to i 
rocks of this region except that granu 
augite is not seen as an essential constitu< 
and the lavas often show phenocrysts 
quartz. Pitchstone of a dark colour is ] 
uncommon and shows a superficial resc 
blance to basalt. It is interesting to fi 
that at least some of the lava-flows of ■ 
Panjal Trap are definitely i*hy elites and i 
augite-andesites, and it is doubtful whet 
basic or sub-basic lavas occur in any quant 
in the neighbourhood of Sr ii] agar. Detai 
study of the lavas of this formation ror 
the Kashmir valley is being carried out 
the second author of this article. 

K. K. Mathuk 
S. K. Wakhal( 

Geological Laboratory, 

Benares Hindu University. 

September 1, 1933. 


On the Incoherence of Fluorescent 
Radiation. 

Accoeding to the generally accepted id( 
regarding the excitation of fluorescence 
lightwaves, we should expect the fluoresce 
radiations starting from neighbouring mo 
cules in the medium to be incoherent 


^ Op. c'it. 
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)liase. The following experiment detnon- 
trating the incoherence may be of interest. 
Dhe principle of the experiment, originally 
lue to Wood, is as follows. A rectangular 
jlass cell containing a solution of fluorescein, 
A^as placed at some distance in front of 
ihe slit of a spectrograph. The light from 
i distant small mercury arc, after passing 
;hrough a condensing lens and the fluore- 
icent solution, came to focus on the slit 
)f the spectrograph. A blue violet filter 
)laced before the arc served to cut out all 
-he radiations in the incident light, of 
onger wave-length than A4368. 

Since the directly transmitted mercury 
•adiations come to a sharp focus on the 
ilit of the spectrograph, they will give 
■ise to very short spectral lines on the 
)hotographic plate. If tlio fluorescent 
'adiations from adjacent molecules were 
ioherent in phase, these fluorescent radi- 
itions also would come to focus on the 
lit of the spectrograph, and give rise to 
b continuous spectrum having, like the 
pectrum of the directly transmitted light, 
7ery little extension parallel to the length 
)f the slit. If on the other hand, the radi- 
ations are incoherent, the fluorescent band 
vill widen considerably along the length of 
he slit. The accompanying spectrogram 
liows very clearly that the latter is the 
'.ase. 

o 



The experiment was repeated with incident 
inearly polarised light, and the two priiici- 
)al vibrations of the partially polarised 
luorescent radiations in the forward direc- 
ion (parallel and perpendicular respectively 
.0 the vibrations in the incident light) were 
eparately found to be also incoherent, 
further with incident circularly polarised 
ight the fluorescent radiations in the forward 
liiection were found to be unpolarised. 

^hysics Laboratory, 8. M. Mitra. 

Dacca University, 

September d, 1933, 


Seasonal Variations (Sexual Cycle) in the 
Testis of Rana tigrina. 

Both lower and higher vertebrates offer a 
fruitful field for research legarding (1) 
seasonal variations in their organs of re- 
production, and (2) an interesting line of 
investigation with a view to finding out 
whether the periodic activity of their gonads 
could, in any way, be correlated with the 
hormonic activities of their ductless glands. 
Oslund' has published a useful summary of 
the work done so far as the year 1925. Since 
then Bissonnette- has published a series of 
papers on the sexual cycle in the starling 
and Blount* has investigated the seasonal 
cycle of the interstitial cells in the testis of 
the horned load. The difficulty of obtain, 
ing specimens of the animal under investi- 
gation throughout all the months of the 
year in other parts of the world may partly 
explain the paucity of papers on this 
subject. In this country Asana* has been 
working on the sexual cycle of some Indian 
lizaids. 

Frogs liave been captured from one and 
the same locality in the vicinity of Gujarat 
College, Ahmedabad, at an interval of 8 to 
10 days throughout the year. Observations 
were made and the gonads fixed from five to 
ten animals every time they were dissected. 
Adults of almost uniform size were selected. 

From the latter half of October and 
throughout November, December, January 
and February externally the testes maintain 
their minimum size, their average volume 
being round about 4 c.mm. The average 
length and diameter of the testis during 
those months were -4: cm. and -116 cm. 


^ 0.slund, R. M., “ Seasonal modifications in 
testis of vortob rales. 1928,” QuarU Rev. of 
BioL, 111, 254-270. 

2 Bissonnette, T. II., “ Studies in the sexual 
cycle in birds., I. Sexual maturity, its modification 
and possible control in the European starling, 
1930,'’ Am. Jour. Anat.^ 45, 289-30f5. 

Bissonnette and Chapnic, M. 11., “ Studies on 
the sexual cycle in birds. IT. The normal progres- 
sive changes in the testes from November to May 
in the European starling, 1930,” Ibid., 45, 307-343. 

Bissonnette, T. H., “ Studies on the sexual cycle 
in birds. III. The normal regressive changes in 
the testis of the European starling from May to 
November, 1930, ” Ibid., 46, 477-497. 

f Blount, R. F., “ Seasonal cycles of the inter- 
stitial cells in the testis of the horned toad, 1929,” 
Jour. Morjph, and Physiol, 4H, 317-343. 

^ Asana, J. J., “ Studies on the sexual cycle of 
some Indian lizards, ” Proc. Nineteenth Indian 
Sci^ Congress, 1932. . ' 
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respectively. Their microscopic examination 
reveals no spermatozoa internally, and in 
the testes the tuhnles are almost uniform in 
shape but small in size. Interstitial cells 
are very small and few in number. Thus 
the male gonads seem to be dormant as far 
as sexual activity is concerned during this 
part of the year. 

From about the first week of March testes 
begin to increase in length and diameter, the 
changes being very gradual and the rate of 
increase very slow for about 20 days. 
Thereafter the male gonads increase in size 
at a very rapid rate throughout April and 
the first three weeks of May attaining their 
maximum growth during the last week of 
July, the average maximum volume being 
147 c.mm. which is about 37 times greater 
than the average minimum volume. These 
external macroscopic changes seem to be 
Correlated with the internal activity of the 
gonads leading to the production of mature 
spermatozoa. The tubules grow in size 
but lose their uniform shape. The intersti- 
tial cells correspondingly grow enormously 
both in size and number. 

The regressive changes, the decline in the 
activity of the gonads, seem to be rather 
abruptly heralded ; and before the end of 
August testes have decreased in size to a 
l*emarkable extent, the average volume being 
15 c.mm. Through the whole of September 
and the first half of October there is a slow 
gradual decline leading to the attainment 
of the minimum size with which the cycle 
started. 

Detailed observations including the study 
of the chromosomes will be published 
shortly. 

J. J. Asana. 

Ef. J, Khaeadi. 

Gujarat College, 

Ahmedabad, 

8sptember 1933. 


Lint Color in Asiatic Cottons. 

In a review of all the existent literature on 
the mode of inheritance of lint color of 
cotton, Ware*^ has shown that in all inter- 
varietal crosses in the New World cottons, 
expression of lint color can be explained by 
.monofactorial hypothesis while in the 
interspecific crosses, the segregation for 
pigmentation is not clear cut and simple. 


1 Journal of the American Society of Agronomy, 
24 , 553. 
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The only references with regard to th 
behaviour of this character in the Asiati 
cottons are by Fletcher’^ and Kottur.^ Th 
former just mentions that color is dominan 
over white, while the observations mad 
by the latter on the interspecific cros 
between (?. herbaceum and G. neglecium hav 
pointed out that the splitting is nearer t 
1:2:1 ratio than any other. But studit 
made by us at the Cotton Breeding Statior 
Coimbatore, on the progenies of the intei 
specific crosses between G. obtusifoUun 
G. indicum and G. herbaceum gave th 
interesting ratios of 9 : 6 : 1, 9 : 3 : 4, an 
9 : 7 in the F^ and Fj generations. Thes 
lead us to formulate that the lint color i 
these cottons is governed by three pairs c 
factors. This assumption fits in with a 
the ratios obtained so far. A basic gene ] 
seems to be essential for color productio 
but its presence alone does not induce an 
manifestation of pigmentation unless it ] 
in conjunction with either of factors an 
Kg. The three broad color grouping 
observed in these cottons, brown, creai 
and white, thus seem to be the result c 
interactions between factors X, K^ and K 
When all the three are present, the lint ; 
colored brown, while a genetical constiti 
tion of either XKj^ or XKg results in creai 
coloration. The absence of both the factoi 
Kj and Kg or the basal factor X appears t 
be responsible for white color. Minut 
shades of differences are also noted amon 
these phenotypes. Further work is unde 
way to test if they are produced by mod: 
fying factors and if the results of all possibl 
Ciosses will be in consonance with the abov 
assumption. 

V. E. Ayyar. 

E. B. Iyer. 

Agricultural College and 
Eesearch Institute, 

Coimbatore, 

September iS, 1933. 


A New Method for the Separation of the 
Two Components of Amylase. 

In recent years, several methods, som' 
very elaborate, have been proposed for th< 
separation of the saccharogenic and thi 
dextrinogenic components of malt amylase 


- Journal of Agricultural Science, 2, 282. 

3 Imperial Department, Agricultural Memoirs 
Botanical Series, 12 , 125. 
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The present note relates to a simple method 
of separating the two components. 

The new method consists in bringing about 
a preferential sedimentation in a centrifugal 
field in presence of alcohol. Malt extract 
was centrifuged for 20 minutes at 6,000 
revolutions per minute in presence of 50 per 
cent, alcohol. The centrifuge tube was 
taken out and the centrifugate analysed for 
the presence of the two components. The 
activity of the saccharifying component was 
not impaired but on the other hand, the 
dextrinogenic component was reduced by 
about 47 per cent. The results of a typi- 
cal experiment are given in table I. 

Table I. 


Coutrol Experiment 

1 Centrifugal 

Sedimentation 

Time 

in 

minutes 

Activity of 
the saccliaro- 
gemc compo- 
nent in mg. 
of mnitose 

Activity of 
the dextrino- 
genic compo- 
nent by 
colomiion 
with iodine 

Activity of 
the saccharo- 
genic compo- 
nent in ing. 
of maltose 

Activity of the 
dextrinogenic 
component 
by coloration 
with iodine 

10 

70.2 

Bine 

73.4 

Blue 

20 


Violet 


Blue 

30 

101.4 

Red 

106.0 

Blue 

45 


Yellow 


Violet 

00 

117.0 


118.2 

Violet 

85 

, . 

, , 


Y ello w 


The concentration of the enzyme, the Pn 
of the medium and the duration of the 
experiment are the main factors which deter- 
mine the successful operation of this method. 
The optimum conditions for the complete 
separation of the two components are being 
investigated. 

K. Venkata Gxri. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

September 20, 1933. 


1 Ohlsson, Compt. rend. trav. Lahr. Carlsherti., 16 , 
No. 7, pp. 1-G8, 1926. . 

- Narayanarnurti and Norris, Jour. Indian Inst. 
Sci., IIA, 331, 1928. 

3 Venkata Oiri and Subraljmanvan, Jour. Indian 
Inst. Sci., ISA, 107, 1933. 

^ Hamherg, Biochem. Zeit.,2SS, }34, 1033. 

® Keshava Iyengar, et al., Curr, Sci.. 1 , 238, 
1P32-33. 
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The Homoxyleae and the Ancestry of 
Angiosperms. 

The homoxylous genera of angiosperms, 
namely, Drimys, Zygogynum, Trochodendron 
and Tetraceniron, belong to the primitive 
group Magnoliales of Hutchinson. The 
gymnospermic vessel-less character of the 
wood of these primitive dicotyledons is of 
considerable interest and may be of theoreti- 
cal importance. A fairly large scattered 
literature is available on the wood anatomy 
of these genera, and various botanists have 
discussed the theoretical bearings of the 
facts, but a comparative study of all the 
four genera and an attempt to distinguish 
them on the wood structure alone has not 
yet been undertaken. This object has now 
been achieved to a considerable degree and 
the resemblances between certain related 
fossil woods and these primitive genera of 
dicotyledons have been elucidated in a fully 
illustrated paper which is now in the press.^ 

The author has also reviewed the more 
important literature extending over a period 
of nearly a hundred years, dealing with the 
anatomy of homoxylous angiosperms and 
some related fossils. The important observa- 
tions on the wood anatomy recorded by 
Goeppert, Groppier, Harms, Solereder, Van 
Tieghem, Bailey and Sinnott and others 
have been confirmed in the main points ; in 
addition, the anatomy of the genera Tetra’ 
eentron and Zygogynum, about which not 
much was known before, has been described 
and illustrated on the basis of the material 
kindly supplied to Prof. Sahni, by Professors 
T'larms (Berlin) and Record Yale respec- 
tively. 

The modern homoxylous angiosperms can 
bo conveniently divided into two groups 
which are rather sharply defined both 
structurally and geographically.- 

1. The Drimys group, comprising the 
two genera Drimys and Zygogynum and 
having several species distributed in the 
Australasian and American regions. These 
genera are essentially similar in their wood 
structure : growth-rings either absent or 
very faintly marked ; medullary rays scarcely 
or not at all enlarged at the junction of the 
growth-rings ; ray cells more or less uniformly 
pitted on their horizontal and tangential 


^ Expected to be published in the current 
volume of the Journal of the Indian Botanical 
Society. 

2 See also Sahni, Proceedings of the Indian 
Science Congress, Patna, 1933. 

F 
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walls. The usual pitting in the spring 
wood, both on the radial and tangential 
walls, is of the multiseriate type (Fig. 1). r ‘ 
2. The Trochodendron group, with Teira- 
ceniron and Trochodendron, both monotypic 
eastern genera confined to China and Japan 
respectively. Growth-rings well marked, 
with strongly developed autumn wood and 
medullary rays distinctly enlarged at the 
junction of the growth-rings. The usual 
pitting in the spring wood both on the 
radial and tangential walls is of the scalari- 
form type (Fig. 2). 



1 . 4 . 3 . 



2* S« 6* 


1. Zygogynum sp. IlQ.d..3ec. x70. 

2. Trochodendron araXioides. Rad, sec. x70, 

3. Zygogynum sp. Tang. sec. x30. 

' 4. Drimys sp. Tang. sec. x30. 

5. Trochodendron aralioides. Tang. sec. x30. 

6. Tetracentron sinense. Tang. sec. X30. 

All the four genera can also be distinguish- 
ed by the shape of the medullary ray cells 
as seen in tangential sections of the wood. 
Thus: in the Drimys group, Zygogynum 
has its multiseriate rays somewhat broader 
than Drimys and the rays consist of large 


[October 19; 

roundish or sometimes angular cells (Fig. 1. 
while in Drimys the shape of the centi 
cells is drawn out into long ovals (Fig. ^ 
Similarly Trochodendron can be distinguish 
from Tetracentron by the fact that t 
multiseriate rays are broader (6-7 serial 
and the central cells are perfectly round a] 
small (Fig. 5), whereas in Tetracentron (Fig. 
the rays are less broad (2-3 seriate) ai 
made up of long oval cells. 

Such a combination of characters has n 
so far been found in any living angiospei 
woods except the few types reviewed in t 
present paper; among fossil angiosperi 
the only comparable types are Eomoxyl 
rajmahalense Sahni® and Tetracentronii 
Eartzi Mathiesen.^ My sincere thanks a 
due to Professor Mathiesen who kindly se 
a piece from the type specimen, thin sectio 
of which have been examined by me. T1 
early Tertiary fossil from Bast Greenla] 
very closely resembles the living homoxylo 
angiosperms, specially the Trochodendr 
group. It is vessel- less and in radial sectio 
typical scalariform pitting with transition 
stages is seen as described in Trochodendr 
and Tetracentron. My thanks are also d 
to the authorities of the Geological Surv 
of India who so kindly sent me the ty 
sections of Eomoxylon. It is an interesth 
fact that among gymnosperms such a coml 
nation of characters has only been record< 
in a few Cycadeoids.® 

The author has briefly discussed in 1 
full paper the theoretical importance 
these genera as far as speculated in the lig 
of recent discoveries. He concludes th 
the magnoliales might have either aris< 
from a group of fossil angiosperms contei 
porary with the Caytoniales or directly fro 
some mesozoic Pteridosperms which may, 
the recent work of Hamshaw Thom 
suggests, be the ancestors of the mode 
flowering plants.® 

If the age of Eomoxylon rajmahalense Sahr 
a fossil angiospermous wood devoid of vesse 
is proved to be definitely Jurassic in tl 


8 Sahni, 1932, “ Eomoxylon rajmahalense ge 
et sp. nov.” Mehnoirs G, S. Pal, Ind,, 2 
Memoir No. 2. 

^ Mathiesen, 1932, “ Notes on some fossil plan 
from East Greenland.” Meddelelser om Groenlan 
Bd. 85. Nr. 4, pp. 1-62. 

® Wieland, 1916, American Possil Cycao 
Yol. TI, pi. 35, figs. 4, 5 ; pi. 36, figs. 2, 3. 

® H. H. Thomas, 1933, Phil, Trans, Hoy, Sot 
London, 1931 ; Ann, of Bot, , 45 , 647-672, 
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future, it would indicate a parallel develop- 
ment of the Magnoliales and the Bennetti- 
tales, rather than a derivation of the 
former from the latter. The group Bennet- 
titales is perhaps best regarded as a blindly 
ending line -which may have gradually died 
out because real angiospermy could not be 
attained in that group. 

In the end I must express my gratitude to 
Professor B. Sahni at whose suggestion this 
investigation was undertaken and who 
placed at my disposal all the material of 
living as well as extinct homoxylous woods, 
including some sections prepared by himself 
and Mr. B. P. Srivastava, M.Sc. 

K. M. Gupta. 

Department of Botany, 

University of Lucknow, 

September 21, 1933. 


Female Gametophyte of Argemone 
mcxicana T.inn 

In a communication to the September issue 
of this Journal, Messrs. Bose and Banerji 
have criticised some of the work done by the 
writer on megaspore- formation and embryo- 
sac of Argemone mexlcana with these 
remarks: “His account differs in certain 
fundamental points from our observations.” 
A careful perusal of their communication, 
however, shows to mo no such points. 

The note deals with three main points, 
the primary archesporium megaspore-tetrad 
and comparative size of the antipodals and 
the egg apparatus. I had not seen the first, 
but from the arrangement of the cells at the 
tetrad stage of the mogaspores, it was 
concluded that there is most probably a 
single hypodermal archcsporial cell. Bose 
and Banerji find this presumption to be true. 
The megaspore-tetrad, I had studied only 
from one ovary and had found it to bo 
T-'shaped. They find not only this arrange- 
ment, but the linear one also ; the latter is 
more frequent. It is not the case that they 
do not find the T-shaped arrangement. 
What they can very well study now is 
whether these different arrangements are 
confined to different flowers or can both 
arrangements be seen inside the same 
gynaecium. My observation leads to the 
first conclusion, but it may be exceptional 
and not the general rule. The comparative 
size of the antipodals and the egg-apparatus 
was studied by me when a good deal of 
endosperm had been formed. At this stage 
the antipodals were formed to be 8 to 10 


times bigger than the egg. According to 
the estimates of Bose and Banerji them- 
selves the egg at this stage is about 22/x 
long and the antipodals 154/*. So there is 
no great difference between the two 
accounts, although I found the antipodals 
to be as big as 200/* or a little more even. 
I had myself suggested the possibility of the 
antipodals being much smaller at an earlier 
stage. This Bose and Banerji really find to 
be true. 

On the whole, what appears to me is that 
having been working on the subject for a 
very much longer time and on a much larger 
amount of material (compared with the two 
ovaries that I had studied), they have been 
able to got several more facts — quite a 
natural thing ; and there are no fundamental 
differences between their observations and 
mine own. 

A. 0. JosHi. 

Department of Botany, 

Benares Hindu University, 

Benares, 

October 1, 1933. 


Oil-Soluble Vitamins in Some Pulses and 
Fishes of Bengal. 

In the last (September) issue of the Current 
Science we communicated certain facts 
regarding the presence of Oil-Solublo Vita- 
min A in some pulses and fishes of Bengal. 
The accompanying spectrographs are typical 
of many more which we have been able to 
obtain. The difficulties of recording suc- 
cessfully the absorption bands at the right 
moment aro many. A reference may be 
made to the very valuable paper on “ Speci- 
ficity in Tests for Vitamin A”‘ in which 
some spectrographs are given obtained with 
Halibut Oil and SbClj reagent. In our 
spectrographs presented here, just below 
the wavelength scale is placed Cadmium 
spark spectral linos. Just above the scale 
is the absorption spectrum of Ciccr arieiinum 
Oil and SbClg reagent. We have examined 
two varieties of Gicer arietinum — (1) Kabuli 
and (2) Common — and both gave similar 
spectra. Above this is an absorption spec- 
trum obtained with a sample of Cod liver 
Oil of approved quality. The uppermost 
one really consists of two halves — the upper 
half was taken last and given a longer 


1 Heilbron, Q-illam and Morton, “ Specificity in 
Tests for Vitamin A,” Biochemical Journal, 
25, No. 4, 1340-66, 1931, 
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exposure while the lower half was taken 
just half a second earlier than the last with 
a shorter exposure ; these last ones are the 
absorption spectra of Hilsha Fish Eoe Oil 
{Clupea ilisha). 



H,t. — Hilsha roe oil. 

C.L — Cod liver oil, 
jET.c. — K abuli chhola oil. 

C.s . — Cadmium spark. 

The final arbiter is the physiological 
method. The accompanying curves re- 
present the results obtained with a particular 
litter of rats. The diet in this case was 
prepared in the Bose Institute Laboratories 



Days after which weights were recorded. 


and consisted of Kabuli Chhola Meal {Git 
arietinum) and made oil free as require 
It may be mentioned that similar resu 
have been obtained with B. D. Hon 
products. Several litters of rats ha 
given similar (more or less) results. Fs 
free diet producing Xerophthalmia a 
unkempt hair, particularly on the back pa] 
above the hind legs, are soon noticed a 
have been cured by the application of da- 
doses of Gicer arietinum Oil (and compar 
side by side with Cod liver Oil and Hils 
Fish Oil). A general weakening of the le^ 
particularly hind legs, and an inoreas 
thirst for water is also observed in rg 
kept on fat-free diet. 

In the particular set of curves whi 
represent the results, all the young rats a, 
e, on the day they were put on wh< 
meal diet, weighed each 35 grams. On t 
15th day after the starting a, which 
the way was kept as control all through 
whole meal diet, weighed 53 grams ; both 
and c each weighed 54 grams. From tl 
point h and c were kept on fat-free (oil fr< 
Gicer arietinum diet with lard to replace t 
oil. From the 28th day the increase 
weight stopped and the weight becai 
steady at 64 grams. From the 37th day 
was given a daily dose of Gicer arietim 
oil instead of lard and began to show gain 
weight, while c, which was still kept 
oil-free+lard diet showed no change. T] 
was continued till the 50th day, wh 
all the three sets were again given wh4 
meal diet as at the commencement of t 
observations. Ten days after, on the 6C 
day, there was gain in weight in all the thi 
and remarkable recovery in c. 

Further details will be published in d 
course in the Transactions of the B< 
Research Institute, 

H. X. Banerjee, 

N. C. Xag. 

Calcutta, 

October 5, 1933, 


Erratum. 


Gurrent Science^ Vol. II, Xo. 3, September 1933, page 95, left-hand column, lines 3 
33, 35 and 37— 


for “/x” read “m/x”. 
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Recent Researches on the Etiology of Goitre.* 


^HE past few years have witnessed considerable 
■*" progress in the study of this highly important 
problem. They have shown more vividly than at 
any earlier period that the causes of goitre are 
multiple and their effects manifold. Some of the 
causes are now definitely known. They are essen- 
tially nutritional and hygienic. Their combination 
in various ways may give rise in different persons 
and different localities to diverse types of goitre 
of both sporadic and endemic kinds. True 
endemic goitre with its sequelse of congenital 
goitre and cretinism would appear to be due to a 
summation of these causes and to-day it can be 
said with greater assurance than ever before that 
the disease can be prevented by attention to 
fundamental principles of nutrition and of personal 
and social hygiene. 

It is now well established that the physiologic«al 
attributes of the thyroid gland are similar in all 
the higher a.nimals : observations made on one 
species are therefore applicable to others, due 
regard being paid to different conditions of life, 
food, metabolism and such like. Since smaller 
animals are more convenient to work with than 
bigger ones, the more recent investigations, 
particularly those of McCarrison and his co-workers 
at Coonoor, were carried out chiefly with pigeons, 
rats, guinea-pigs, rabbits and monkeys. They 
related mainly to (a) the biometric study of the 
normal thyroid gland in different species of 
animals, (b) statistical study of experimental data 
with special reference to the effect of diet on 
thyroid gland, (c) experimental production of 
lymph-adenoid goitre, (d) study of goitrogenic 
agents associated with food materials and anti- 
goitrogenic substances other than iodine, and 
(e) the effect of insanitary condition on the thyroid 
gland and the interactions of this condition with 
faulty food in tho caxisation of goitre. 

The weight of the thyroid gland in any animal 
depends on a number of factors such as locality, 
sex, sexual activity, season, individual idio- 
syncrasy, sanitary condition and diet. Of these, 
diet is the most important, variability being at its 
lowest in animals on perfectly constituted diet 
and at the highest in tlioso receiving diet of 
diverse character or possessing goitrogenic proper- 
ties. The weight of the thyroid gland is not by 
itself a useful indication: the observations of 
McCarrison and Madhava have shown that the 
ratio (‘ r ’) of the organ weight to the body weight 
is a more definite index of the conditions of the 
thyroid at any particular stage. If the mean 
values of ‘ r * corresponding to selected intervals 
of body weight are plotted out, there may be 
observed a gradual increase of ‘ r ’ values in the 
earlier stages of growth culminating in the attain- 
ment of a maximum point after which the curve 
turns round into a subsequent stage of progressive 
diminution of such values. The curve thus 
obtained is a highly characteristic one which the 
authors have, in picturesque phraseology, desig- 
nated “ The Life-line of the Thyroid Gland 
The height, the evenness (or slope) of movement 

* Summary of report presented by Col. Sir R. 
McCarrison, k.c.i.e., m.d., d.sc., p.r.o.p., to the 
Second International Conference on Goitre held at 
Berne during August 193B. 


and even the shape of the life-line is affected by a 
variety of factors, so that by following the 
course of the curve it is possible to determine the 
response of the thyroid to any particular treat- 
ment. 

Goitre surveys conducted by the method of 
visual examination are inadequate : not only the 
breadth of the neck but also the development of 
the body must be taken into consideration. The 
apparent evidence of goitre in school-children is 
not a true criterion of the cndemicity of the 
disease : in fact, many of the so-called childhood 
goitres do not represent the diseased condition of 
the thyroid gland at all, but tho normal expression 
of the place of the organ in relation to the growth 
and development of the children concerned. If 
this fact be recognised, a considerable amount of 
confusion regarding tlie Aetiology of endemic 
goitre would bo removed. 

The importance of diet in relation to goitre 
cannot be over-emphasized. It may, in fact, be 
stated as an axiom that the more perfect the diet, 
tlie more stable is tlie thyroid gland in point of 
size and the less likely is goitre to occur. In this 
connection it should be pointed out that excess of 
certain ingi'edients possessing anti-goitrogenic pro- 
perties may lead to goitrous symptoms. Thus 
excess of whole milk is harmful, the fat thus taken 
disturbing the fat / iodine ratio whicli, in turn, 
affects tlie thyroid gland. Uadioslelium (contain- 
ing vitamins A and D) has a tendency to slightly 
increase tlie ratio of thyroid weight to body weight 
either wlien it formed tho sole source of those 
vitamins or when added to diets ill-balanced with 
respect to calcium and phosphorus. A scorbutic 
diet (deficient in vitamin C) is also harmful. 
Deficiency of suitable protein or certain mineral 
salts or some enzymes and excess of carbohydrates 
would also appear to contribute their share to tho 
general disorder of the thyroid gland. On the 
other hand, starvation caxises marked reduction 
in both the weight and the size of the thyroid. 

Lymph-adenoid goitre has now been produced 
under experimental conditions in albino rats. It 
has been observed in the case of rats fed on synthe- 
tic diets the main fault of which is one of vitamin- 
deficiency. This type of goitre can occur in spite 
of adf?quate ingestion of iodine. The ultimate 
causes of tlie origin of lyniiili-adenoid goitre in rats 
is still not fully understood, but there is definite 
evidence to show that a perfectly conslituted diet 
affords complete protection against it. 

Tho frequent association of goitro with limestone 
rocks and with drinking water rich in lime has 
long been known. Recent rosoarches have shown 
that the action of lime is bound up with a relative 
deficiency of iodine and phosphates. Sometimes 
the reverse may also happen, excess of iodine 
combined with iioor supply of calcium also leading 
to goitre in experimental animals. It would thus 
appear that the disturbance of calcium / iodine 
balance in either direction is an important factor 
in the genesis of goitre. Addition of phosphate is 
useful in reducing the adverse effects of excessive 
amounts of calcium, but cases are on record to 
show that there is need* for balancing of diet by 
addition of milk even after the calcium/phospho- 
rus imbalance has been corrected. There is also 
evidence to show that excess of calcium or 
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mineral imbalance may interact with vitamin 
and protein deficiency causing thyroid disorder. 

Studies on the effect of iodine on thyroid tissue 
grown in vitro have shown that increasing dosages 
up to 25 y in 100 c.c. have a stimulating effect on 
both the growth and metabolism of the cells. 
Higher concentrations of iodine increase the rate 
of metabolism without favouring growth : in such 
cases the life of the cells is also correspondingly 
shortened. Those results afford conclusive proof 
to show that small doses of iodine have a direct, 
stimulative action on the thyroid gland. 

Recent investigations have shown that associa- 
tion of goitre with low iodine content of soil is not 
invariable : nor could any correlation be observed 
between the iodine content of drinking water and 
the incidence of goitre. Furthermore, while a 
low content of iodine in food is one of the factors 
leading to goitre, yet addition of iodine to a well- 
constituted diet may not always prove beneficial. 
Though iodine is a powerful anti-goitrogenic 
agent, it is not always so potent in it-s action as 
thymol, manganese chloride or thyroxine. There 
is considerable evidence to show that though 
deficiency in iodine is one of the causes favouring 
particular types of goitre, it is not the essential 
cause of every form of that disease. 

Following the observations of Clawson, Chesney 
and Webster and later, of Marine and his co- 
workers an extensive series of investigations were 
carried out by McCarrison and his associates on the 
causation of goitre by cabbage. The results have 
shown that although cabbage has a goitrogenic 
potency, yet its intensity is affected by various 
factors. It changes with season ; its effect varies 
with individuals. The inconsistency is partly, 
accounted for by the fact that cabbage also 
contains antigoitrogenic constituents, which are 
mostly^ present in the juice. The goitrogenic 
agent is insoluble in water but is extracted by 
ether and other solvents. It is heat-stable and is 
resLstant to oxidation in the air. Certain food 
materials such as bran enhance the goitrogenic 
potency of cabbage, while others such as carrots, 
le^ines and fresh ^een grass help to diminish it. 
Certain chemicals like sodium chloride and radio- 
stehuin enhanceits action while others like iodine, 
thymol, manganese chloride or thyroxine either 
dimmish or wholly counteract its effects. Addi- 
tion of iodine to drinking water prevents the 
occurrence of cabbage goitre. The goitrogenic 
action of cabbage is not, however, due to defici- 
ency of iodine in that vegetable. There is some 
evidence to suggest that the harmful constituents 
nature of cyanogen compounds. 

More recent researches have shown that several 
other substances are also goitrogenic in their pro- 
perties. ^ms. Marine and his collaborators have 
members of the Brassica 
^miJy and some CruciferoB as goitrogenic food- 
matenals. McCamson and his co-workers found 
soya-bean, pound-nut (both defective in Vitamin 
® ^i^^^opogon) to be also goitro- 

food-materials do not, however, 
cause the disease unless they are taken in large 
^ l^^^anced diet, their 

vitamin-bearing 

constituents. Thus, whole milk, carrots, fresh 


green grass and sprouted legumes are anti- 
goitrogenic in their properties. It has been 
suggested (Marine et al) that the anti- goitrogenic 
principle in certain food-materials is hexuronic 
acid : in view of the increasing evidence to suggest 
the identity of the latter with Vitamin 0, it would 
appear that substances rich in that vitamin would 
be anti-goitrogenic in their properties. 

Balanced food by itself is not a safeguard 
against goitre. The investigations of McCarrison 
and his co-workers have shown tliat insanitary- 
conditions may also lead to the development of 
thp disease in animals. There is no definite 
evidence to show whether any of tlie products 
formed as the result of the fermentation of the 
excretal materials and food remnants is by itself 
responsible for the effects observed. On the 
other hand, combination of neutral diet with the 
aqueous extract of fermented compost in insani- 
tary caps led to nearly 60 per cent incidence of 
true goitre while the controls receiving the diet 
alone showed none, thereby indicating that the 
extract had a definite predisposing action. This 
suggestion was supported by histological examina- 
tion of the sections of the glands which showed 
they were subject to degenerative changes corres- 
ponding to those observed in systematic infections 
and severe toxaemias. These observations to- 
gether with those of other workers, particularly 
those of Turcu, Womack, Cole and Heidmann, 
Anderson and Twort would show that a variety of 
substances, both chemical and microbic, are 
capable of giving rise to goitrous changes in the 
f thyroid gland. 

i It may be concluded from the above that apart 
r from influences such as hereditary predisposition, 
I individual idiosyncrasy, puberty and pregnancy, 
\ some evident and conjunct cases of 

^ygoitre (1) Increased demand on the part of the 
organism for the products of the thyroid gland, 
such as may be occasioned by conditions which 
depress tissue-oxidation or by excess of certain 
substances (fats, lime and the goitrogenic agent in 
some vegetables) in the food. (2) Faulty nutri- 
tion of the gland, with depreciation in the function- 
al efiSciency of glandular epithelium and increased 
susceptibility to the action of toxic and microbic 
agencies ; such as may be occasioned by deficiency 
of suitable protein and certain vitamins in the diet. 
(3) Action of toxic substances on the gland, such as 
those of some chemical poisons, toxins of intesti- 
nal and other bacteria and tlie goitrogenic 
products resulting from the fermentation of 
excretal materials and remnants of food. (4) Lack 
or insufficiency of certain food -essentials such as 
vitamins, hexuronic (or ascorbic) acid, iodine, 
phosphates and certain unidentified anti- goitro- 
genic substances associated with well-balanced 
food. 

The stage of theory in regard to the jetiologv of 
endemic goitre is now passed. There is no doubt 
a great deal more is to be known, but the proven 
facts should encourage the workers to proceed 
further ahead with the accumulation of fresh 
facts, so that, before long, the world may know a 
great deal more about the remoter mysteries 
which still surround the aetiology of the protein 
malady, which we call * Goitre ». ^ 

A 
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The British Association — Leicester Meeting, 1933, 

The Presidential Address — Some Chemical Aspects of Life. 


FREDERICK HOPKINS’ thoughtful 
address relates to the chemical processes 
that determine the mechanism of life. 

‘ Though speculations concerning the origin 
of life have given intellectual pleasure to many, 
all that we know about it is that we know nothing.’ 
We do, however, know a few fundamental 
facts concerning that process. One such is the 
arrest of the steady increase of entropy display- 
ed by all the rest of the Universe. That the 
living organism checks the degradation of energy 
in Nature is primarily a biological concept. Re- 
lated to it and of equal importance is the concept 
of organisation. 

‘ It is almost impossible to avoid thinking and 
talking of life in this abstract way, but we per- 
ceive it, of course, only as manifested in organis- 
ed material systems, and it is in them we must 
seek the mechanisms which arrest the fall 
of energy. Evolution has established division 
of labour here. From far back the wonderfully 
efficient functioning of structures containing 
chlorophyll has, as everyone knows, provided 
the trap wliich arrests and transforms radiant 
energy fated otherwise to degrade — and so pro- 
vides power for nearly the whole living world. 
It is impossible to believe, however, that such 
a complex mechanism was associated with life’s 
earliest stages. Existing organisms illustrate 
what was perhaps an earlier method. The so- 
called autotrophic bacteiiia obtain energy 
for ^owth by the catalysed oxidation of 
materials belonging wholly to the inorganic 
world ; such as sulphxir, iron or ammonia, and 
even free hydrogen. These organisms dispense 
with solar energy, but they have lost in the evolu- 
tionary race because their method lacks eco- 
nomy. Other existing organisms, certain purple 
bacteria, seem to have taken a step towards 
greater economy, without reaching that of the 
green cell. They dispense with free oxygen and 
yet obtain energy from the inorganic world. 
They control a process in which carbon dioxide 
is reduced and hydrogen sulphide simultaneously 
oxidised. The molecules of the former are acti- 
vated by solar energy which their pigmentary 
equipment enables these organisms to arrest.’ 

‘Are we to believe that life still exists in associa- 
tion with systems that are much more simply 
organised than any bacterial cell ? The very 
minute filter-passing viruses which, owing to their 
causal relations with disease, are now the subject 
of intense study, awaken deep curiosity with 
respect to this question. We cannot yet claim 
to know whether or not they are living organisms. 
In some sense they grow and multiply, but, so 
far as we yet know with certainty, only when 
inhabitants of living cells. If they are never- 
theless living, this would suggest that they have 
no independent power of obtaining energy and 
so cannot represent the earliest forms in which 
life appeared. At present, however, judgment 
on their biological significance must be suspend- 
ed. The fullest understanding of aU the methods 
by which energy may be acquired for life’s pro- 
cesses is much to be desired.’ 

The past one hundred years have witnessed 
considerable amount of controversy^ between 


the extreme physico-chemical and the vitalistic 
concept of life. We are yet far from knowing 
the ultimate trutlji but it would form a useful basis 
for discussion if we recognise that ‘ at a different 
and recognisable level of its dynamic organisa- 
tion, an organism can be logically described in 
physico-chemical terms alone.’ 

Researches conducted during the present cen- 
tury have brought about marked changes in our 
outlook in various directions. To take an instance 
one may cite the respiration of the muscle and the 
attendant transformations. To-day we know 
that the previous ‘conception of continuous 
building up and break-down of the muscle sub- 
stance, as a whole, has but a small element of 
truth. The colloidal muscle structure is, so to 
speak, an apparatus relatively stable even as a 
whole when metabolism is normal, and in essential 
parts very stable.’ The related chemical pro- 
cesses and energy transformations have also 
been studied with remarkable thoroughness. 
They show, among other things, that the condi- 
tions are, to a large extent, similar to those 
occurring in the yeast cell, thus providing a 
striking illustration of the unity of life. 

The living cell would be a static system were 
it not for the fact that it is equipped with a 
variety of enzymes which assist in bringing about 
the required transformations. Each enzy^le is 
specific in its action. The combined activities 
of the different enzymes present in a cell deter- 
mine its ultimate physiological behaviour and 
thus distinguish it from other forms of life. 

When the multitude of chemical events in a 
living cell are well co-ordinated, then the latter 
displays its sensitiveness to molecules of the 
special nature which enter from without. A 
striking instance of this is provided by the 
response of the heart to the impulse of the vagus 
nerve. When the heart receives vagus impulses, 
the substance, acetyl choline, is liberated within 
that organ. It is acetyl clioline that ultimately 
produces the characteristic effect as may be 
demonstrated by direct injection of graded doses 
of that chemical. 

Similar and, perhaps, even more profound are 
the effects of the chemicals which are formed in 
specialised organs of the animal body and which 
maintain harmonious growth and contiol the 
rate of metabolism. Some of these chemicals 
such ns adrenalin, thyroxin, secretin and insulin 
are already well known. More recently, consi- 
derable light has been thrown on the nature and 
mode of action of oestrin, the haimone which, in 
a most remarkable manner, co-ordinates the 
phenomena of sex. 

In the group of substances which control 
and co-ordinate events in the animal body by 
virtue of specific molecular structure we must 
also include the vitamins. As distinct from 
the harmones which are formed in the animal 
body, the vitamins have to be supplied in the 
diet. The distinction between the two is not, 
however, so great as it may appear because 
some animals can synthesise the requisite 
vitamins, in which case the latter become 
mones. . ^ 
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The recent output of scientific work in the 
field of vitamins is prodigious, nearly one thou- 
sand papers on the subject appearing in a single 
year. ‘Some aspects of its development have 
been interesting enough. The familiar ciroum- 
stance that attention was drawn to the existence 
of one vitamin (B1 so called) because populations 
in the East took to eating milled rice instead 
of the whole grmn ; the gradual growth of evidence 
links the physiological activities of another 
vitamin (D) wi'tli the influence of solar radiation 
on the body, and has shown that they are thus 
related, because rays of definite wave-len^h 
convert an inactive precursor into the active 
vitamin, alike when acting on foodstuffs or on 
the surface of the living body ; the fact again 
that the recent isolation of vitamin C, and the 
accumulation of evidence for its nature started 
from the observation that the cortex of the 
adrenal gland displayed strongly reducing 
properties ; or yet again the proof that a yellow 
pigment widely distributed among plants, while 
not the vitamin itself, can be converted within 
the body into vitamin A ; these and other aspects 
of vitamin studies will stand out as interesting 
chapters in the story of scientific investigation.’ 

In recent years increasing evidence has also 
been obtained to show that many micro-organisms 
and higher plants requhe the supply of vitamin- 
like substances for the promotion of growth. 
The'‘auxines’, as they are called, are essentially 
Of the nature of harmones. 

Our knowledge of the molecular structure of 
vitamins and harmones is growing fast : the 
relation between the individuals and the manner 
of their action on animal tissue is also fast coming 
to light. As an instance of this, one may cite the 
following observations that relate to some well- 
known substances. — “ The vitamin, which in 
current usage is labelled A, is essential for the 
general growth of an animal. Recent research 
has provided much information as to its chemical 
nature. Its molecule is built up of units which 
possess what is known to chemists as the isoprene 
structure. These are condensed in a long carbon 
chain which is attached to a ring structure of a 
specific kind. Such a constitution relates it 
to other biological compounds, in particular to 
certain vegetable pi^ents, one of which a 
carotene, so called, is the substance which I 
have mentioned as being convertible into the 
vitamin. For the display of an influence upon 
growth, however, the exact details of the vitamin’s 
proper structure must be established. Now turn- 
ing to vitamin D, of which the activity is more 
specialised, controlling as it does, the growth of 
bone in particular, we have learnt that the unit 
elements in its structure are again isoprene radi- 
cals : but instead of forming a long chain as in 
vitamin A, they are united into a system of 
condensed rings. Similar rings form the basal 
component of the molecules of sterols, substances 
which are normal constituents of nearly every 
living cell. It is one of these, inactive itself, 
which ultra-violet radiation converts into vitamin 
R, We know that, as stated, each of these vita- 
mins stimulates growth in tissue cells. Next 
consider another case of growth stimulation, 
different because pathological in nature. As you 
are doubtless aware, it is well known that long 
contact with tar induces a cancerous growth 
of the skin. Very important researches have 


recently shown that particular constituents in the 
tar are ajone concerned in producing this effect. 
It is being further demonstrated that the power 
to produce cancer is associated with a special type 
of molecular structure in these constituents. This 
structure, like that of the sterols, is one of the 
condensed rings, the essential difference being 
that (in chemical language) the sterol rings are 
hydrogenated, whereas those in the cancer-produc- 
ing molecules are not. Hydrogenation indeed 
destroys the activity of the latter. Recall, how- 
ever, "the ovarian harmone oestrin. Now the 
molecular structure of cestrin has the essential 
ring strxicture of a sterol, but one of the consti- 
tuent rings is not hydrogenated. In a sense 
therefore the chemical nature of oestrin links 
vitamin D with that of cancer-producing substan- 
ces. Further, it is found that substances with 
pronounced cancer-producing powers may produce 
effects in the body like those of oestrin. It is 
difficult when faced with such relations not to 
wonder w-hether the metabolism of sterols which, 
when normal, can produce a substance stimulating 
physiological growth, may, in very special circum- 
stances, be so perverted as to ixroduce within 
living cells a substance stimulating pathological 
growth.” Some of the links still require experi- 
mental support, but even the observations, so far 
made, are sufficiently conclusive to show that 
there is close relation between chemical structure 
and biological activity. 

The relative importance of the physical sciences 
and biology in the study of the phenomena of 
life has been much debated, but it would suffice 
to say that, whatever be their limitations, the 
former are bound to profoundly affect biological 
conceptions. At the same time, it should be 
emphasised that pure biology, in all its concepts, 
has an important bearing on human welfare 
though, unfortunately, it has not lately been 
realised so well as it should be. This is partly 
due to the neglect of biology in our educational 
system and partly to the fact that physical 
sciences have, lately, had more brilliant exponents 
to the intelligent lay public than biology. 

In recent years, much thought has been given 
to the possible misuse of the gifts of science 
to mankind. ‘ The command of nature has 
been put into man’s hand before he knows hovy 
to command himself.’ It should, at the same 
time, be admitted that the fault is with mankind 
and not with science. “War apart, the gifts of 
science and inveniion have done little to increase 
opportunities for the display of the more serious 
of man’s irrational impulses. The worst they 
do perhaps is to give to clever and predatory 
souls that keep within the law, the whole world 
for their depredations, instead of a parish or a 
country as of yore. ” 

There are two other great questions before 
mankind which require careful consideration. 
One is the paradox of poverty in the midst of 
plenty and the other, replacement of human 
labour by machinery. Applied science should 
take no blame for the former, but indeed claim 
credit unfairly lost. As for the latter, there 
would now appear to be greater fear arising fiom 
‘ Money versus Man ’ rather than from ‘ Machinery 
versus Man’ I 

Considering the present march of events, 
there is great need to plan for the future. ‘In 
such planning the trained scientific mind must 
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play its part. Its vision of the future may be 
very limited, but in respect of material progress 
and its probable consequences Science has at 
least better data for prophecy than other forms 
of knowledge.’ ‘Though statesmen may have 
wisdom adequate for the immediate and urgent 
problems with which it is their fate to deal, 
there should yet be a reservoir of synthesized 
and clarified knowledge on which they can draw. 
The technique which brings Governments in 
contact with scientific knowledge in particular, 
though greatly improved of late, is still imperfect. 
In any case the politician is perforce concerned 
with the present rather than the future. ’ ‘When 
civilization is in danger and society in transition 
might there not be a House recruited from the 
best intellects in the country with functions 
similar (mutatis mutandis) to those of Bacon’s 
fancy ? A House devoid of politics, concerned 
rather with synthesising existing knowledge, 
with a sustained appraisement of the progress 
of knowledge, and continuous concern with its 
bearing upon social readjustments. It is not 
to be pictured as composed of scientific authorities 
alone. It would be rather an intellectual exchange 
where thought would go ahead of immediate 
problems ! ’ 

‘ If the political aspirations of the nations 
should grow sane, and the artificial economic 
problems of the world be solved, the combined 
and assured gifts of health, plenty, and leisure 
may prove to be the final justification of applied 
scillhce. In a community advantaged by these 
each individual will be free to develop his own 
innate powers, and, becoming more of an indi- 
vidual, will be less moved by those herd instincts 
which are always the major danger to the world. ’ 

Section A. — Mathematical and 
Physical Sciences. 

The Presidential Address to Section A of the 
Leicester Meeting of the British Association was 
delivered by Sir Gilbert T. Walker on Seasonal 
Weather and its prediction. After pointing out 
the importance of weather forecasts, he stressed 
the danger to the prestige of the science which 
might arise from over-confident forecasts based 
on insufficient data. He also deprecated the 
practice of ascribing periodicity to weather condi- 
tions on insecure evidence and trying to predict 
weatlier on the basis of such assumed periodicity. 
Passing next to his main theme, the lecturer ex- 
plained what was meant by the correlation coeffi- 
cient between two varying factors. The method 
of weather determination was then explained. 
Taking the variation over a period of years of the 
pressure, temperature and rainfall of a number of 
typical places whose variations show a positive or 
nagative correlation coefficient approaching unity 
a mean graph or set of numbers is computed and 
taken to be characteristic of the region. Then 
the correlation coefficients between this mean 
variation and the variation of the weather condi- 
tions at any particular place are calculated. 
Wherever there is a large correlation coefficient 
between the variations say in winter and those in 
summer, there is opened up the possibility of 
predicting summer conditions from the winter 
oscillation. Sir Gilbert illustrated this process by 
means of a number of graphs showing the North 
Pacific Oscillation and its relation to the pressure, 


temperature and rainfall in the surrounding 
regions, and also the Southern Oscillation from 
December to February and the same from June 
to August with the correlation between them. 
The lecturer also pointed out the necessity of a 
careful discrimination in drawing conclusions from 
statistics and illustrated his remarks by means of 
a very effective example, in which a comparison 
of illiteracy at marriage with unemployment led 
to a high negative correlation coefficient, but the 
fallacy lay in not taking into accoxint the trend of 
the total amount of trade at the same time. Sir 
Gilbert then quoted instances from actual practice 
where the above methods had led to important 
results as in the monsoon forecasts in India and 
weather predictions in Southern Hhodesia. He 
then described the methods used for seasonal 
forecasting in ^Sweden and Russia and referred to 
the researches carried out by Dr. Franz Baur at 
Frankfurt a.M. In conclusion, the lecturer again 
stressed the necessity for stringent tests of any 
suggested periodicity in weather and for caution 
in prediction and expressed the hope that the 
subject may draw more investigators to its study 
on account of its interest and importance. 

Section B. — Chemistry. 

In his Presidential Address to Section B 
(Chemistry) of the British Association, Prof. 
R. Robinson has made a fascinating and extremelj^ 
valuable survey of his brilliant researches on the 
anthocyanin pigments of plants, which in the 
course of a decade have revolutionised ouy 
knowledge of the subject. A prefatory account iff 
some natural colouring matters and their synthetic 
analogues indicates the value of investigations on 
plant pigments from the point of view both of 
academic interest and of technical possibilities. 

The pioneering work of Willstatter established 
the main features of the structure of the antho- 
cyanins as saccharides, occasionally acylated, 
of the anthocyanidins. They exhibit ampho- 
teric character, forming salts with both acids 
and bases. The constitution of the three funda- 
mental anthocyanidins, pelargonidin, cyanidin 
and delphinidin, has been proved beyond doubt 
by degradation and many syntheses. Although 
one method of synthesis, the reduction of quer- 
cetin to cyanidin, offers a ready and attractive 
hypothesis of the biogenesis of the anthocyanin 
pigments, the experimental support for such a 
view wiU not bear scrutiny. 

Peonidin, petunidin, malvidin and hirsutidin 
have been shown to be methyl ethers of two of 
the three fundamental types and all have been 
synthesised. 

The greater number of the anthocyanins can be 
classified as (a) 3-monoglucoaides and 3-mono- 
galactosides, (6) 3-rhamnoglucosides and other 
3-pentoseglydosides, (c) 3-biosides, (d) 3 : 5- 

diglucosides, and (e) acylated anthocyanins. 
Several of the types, notably pelargonin, cyanin, 
peonin, malvin and hirsutin, have been synthesis- 
ed by ingenious modifications of the general 
schemes of pyrylium salt synthesis devised by 
Robinson in collaboration with Pratt and others. 

(Mrs.) Robinson and Robinson have studied 
the behaviour of the anthocyanins as indicators 
and the causes of the variations of flower colour. 
The main factors affecting flower colours are: (1) 
the nature and concentration of the anthocyanins 
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and other coloured substances present ; (2) the 
state of aggregation of the anthocyanin in solution, 
the pH of the cell-sap and the presence of pro- 
tective colloids being some of the subsidiary 
factors affecting this ; and (3) the presence or 
absence of co-pigments and, problematically, the 
effect of traces of iron and other complex forming 
metals. 

The culmination of the work so far is the 
evolution of qualitative tests, dependent for 
example on oxidation, on colour variation in 
solutions of graded pH, and on distribution 
between immiscible solvents, which enable us 
to recognise the nature of an anthocyanin with 
speed and certainty. 

Section C. — Geology. 

In his Presidential Address to the Geology Section 
of the recent (Leicester 1933) Meeting of the 
British Association for the Advancement of 
Science, Prof. W. G. Fearnsides deals with an 
intensive study of the structures in the coal fields 
of the Midland Province in England. In accord- 
ance with his strong conviction that structural 
geology is a science of measurement and that the 
real geology of an area is not fully known until it 
can be represented by a model true to scale. 
Prof. Fearnsides has chosen the Midland coalfield 
province, with a view to prepare such a model, if 
possible, based on known details of the geology of 
this area compiled from the' records of nearly a 
thousand working mines within this province. 
From a detailed account of the stratigraphy and 
mode of accumulation of the local rocks and of 
the crustal movements which allowed their 
accumulation in the Midland carboniferous geo-* 
syncline Prof. Fearnsides has proved that the 
Midland Province is a structural unit of deposition 
and slowly developed as a coal measure geosyn- 
clinal basin which was averted before Permian 
time ; and in general, it is now a synclinorium 
with a central lop-sided crumpled dome. The 
synclinals within the synclinorium “ deepened 
intermittently, but progressively, as the geosyn- 
clinal filled ; and though as a whole the province 
may occupy an early downfold in the foreland of 
the Hercynian Alpine chain, its leading fold lines 
are re-emphasised and rejuvenated structures 
which in origin are older.” 

Section D. — Zoology. 

Dr. Gray gives an indication of the scope of his 
address by formulating three questions which, 
though historical, have to be asked now and then 
in reviewing the progress of the different branches 
of Zoology. What is our conception of the essen- 
tial nature of the living organism ? Do we believe 
that the activity of living matter and its potential- 
ity for change can be expressed adequately in 
terms of physical units ? Do we incline to the belief 
that living animals have been evolved from inani- 
mate matter? These questions in one form or 
another have perplexed the mind of philosophers 
of antiquity who sought refuge in revealed religion 
and within recent times several theories have been 
propounded in answer to them. Of these theories, 
the mechanistic and vitalistic concepts of life have 
held the ground with varying fortunes. 

According to the Mechanical Theory of Life, the 
biological phenomena are only complicated con- 
stellations of physical and chemical processes. It 


is true that the results that have been obtained by 
the application of physical and chemical methods 
as instruments of biological investigations, have 
greatly helped the understanding of the physical 
and chemical attributes of living matter and the 
elucidation of certain aspects of single physiologi- 
cal process, but obviously they can offer no 
adequate explanation of the equally fundamental 
facts such as adaptation, regulation, activity, 
autonomy, compensation and pathology which 
give to the organisms a unique position in contrast 
to the inorganic world. The mechanical theory of 
life as Dr. Gray has pointed out, received a fresh 
impetus by the synthesis of certain organic com- 
pounds and by the parallelism instituted between 
the processes of organic and terrestrial evolution, 
as though they involved the operation of similar 
forces. Among the Biologists there are notable 
advocates of tlie mechanical theory of life and 
“ it is a curious but pertinent fact that the most 
far-reaching mechanistic views have been and are 
being put forward by biologists, the more cautious 
views or the vitalistic views are held by physicists 
and chemists.” It is conceivable that at some 
remote time in the geological history of the World 
inanimate matter may have possibly been trans- 
muted into living substance just as it is perfectly 
conceivable that “ it is also possible for a stone to 
leap spontaneously from the surface of the earth.” 

These things are possible but are they probable ?” 
Biolqgiicftl researches do not provide any evidence 
to support the spontaneous origin of living sub- 
stance and attempts on the part of biologists to 
postulate the spontaneous origin of intermediate 
stage between the living and the inanimate world 
cannot be comprehended under the category of 
“laws” which relate to the body of verifiable 
natural events. If we can entertain a concept of 
“ co-ordinated series of self-regulating and self- 
propagating chemical reactions ” in the production 
of living from inanimate matter, then what is it 
that hinders a not dissimilar concept being enter- 
tained of a lump of iron, wood, rubber and glass 
acquiring a co-ordinated series of self-regulating 
reactions to be spontaneously converted into a 
motor car, running through a crowded traffic 
without encountering accidents by generating a 
series of self-propagating reactions, including stop- 
pages at kerb fountains for re-fuelling and 
re-oiling? What makes the mechanical view of 
life unacceptable to most scientists is the fact 
that it is unsuitable for the very purpose for which 
it was introduced, viz,, the i)hysico-chenucal 
analysis of vital processes, and so far as is known 
there is no evidence “ which suggests that within 
the physical world, a dynamic machine has spon- 
taneously come into existence.” It is true that 
matter in a living organism in certain aspects of 
its behaviour may be interpi’eted in terms of 
physical and chemical units, but its characteristics 
in its wholeness are fundamentally different from 
those of inanimate objects. The modern theories 
of development and the researches of experimental 
embryology tend to confirm the view that “ the 
cell has an individuality of its own — which is free 
from the limitations of statistical laws.” 

The main attributes of living organisms are 
more vividly recognised by studies in embryolo- 
gy than those of general biology, viz., Life is a 
system -property and an organism functions in its 
wholeness. Mechanism provides us with no under- 
standing of these fundamental characteristics • of • 
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the organisation of organic processes among 
one another, of organic wholeness, of the problem 
of the origin of organic Teleology or of the 
historical character of organisms. Since the 
fundamental attribute of living organisms is their 
complicated organisation and their wholeness, the 
experimental investigations of the single part and 
single process based on the methods of physico- 
chemical analysis, cannot provide a complete and 
satisfactory explanation of the vital pheno- 
mena. Tliis mode of investigation gives little 
information concerning co-ordination of parts and 
processes in the living organisms in their 
wholeness which cannot be compared with the 
reactions observed in test tubes. 

The physiologist and the experimental embryo- 
logist have added considerably to our knowledge 
of the physical and chemical behaviour of parts of 
living substance or organisms, but our knowledge 
of the organs and organisms is something more 
in that they arise from a system unlike their 
own and possess potentiality of evolving into 
newer and more complicated forms. The 
investigations of the physical and chemical 
properties of parts of the living organisms 
may give us an explanation of the attributes 
and behaviour of the mechanical framework 
of such parts under induced conditions but 
that explanation must be hopelessly inadequate 
to give us a complete picture of the intrinsic 
potentialities of living matter revealing as it does 
a co-ordination of events ” for which there is no 
parallel in inanimate nature. In the first type of 
^tudy we are free to use the instruments provided 
by the physical sciences, but in regard to the 
latter, organismic biology must build on her own 
foundations and not tend to merge in physics or 
chemistry. 

Section E. — Geography. 

It is immaterial whether Geography is a synthetic 
new recruit to the ranks of science or is the 
mother of all sciences ; its cultural value in any 
scheme of education is always profound and the 
presidential address of Lord- Meston is a skilful 
and elaborate exposition of this theme. The 
intrinsic usefulness of the study of Geography 
from a broader standi>oint becomes all the 
greater when it establishes contact with the other 
branches of knowledge closely related to it and in 
fact we are fast arriving at a stage when know- 
ledge cannot be treated in isolated segments, 
but should be presented in its wholeness. Perhaps 
instead of subjects, topics will have to be adopted 
for study and the children are to be enabled 
through easy and gradual stages, to grasp the many 
aspects from which each topic can be viewed and 
understood and that all approaches to the study 
of a topic result in unfolding one and indivisible 
truth. If at the present moment, the subject- 
method is in the widest practice in the class rooms, 
it is because the teachers do not have that inti- 
mate and comprehensive acquaintance with 
different branches of science so as to enable them 
to deal with the general scientific topics from 
their different viewpoints and harmonise know- 
ledge into an integral unity. 

The greatest mistake that the old text-books of 
Geography made was to describe the solid earth 
as an immutable structure, the hills as everlasting, 
the races of mankind as static social groups and 
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the soils, climate, commerce, and international 
relations treated more or less from a stereotyped 
standpoint. If Geography is a function of a 
number of sciences, it must keep pace with the 
progress of the latter and its content must include 
the fresh data contributed by Physics, Chemistry, 
Geology, Biology, Sociology,’ Economics, Archaeo- 
logy, Anthropology, Explorations, Politics and 
History. Pre-historic geography is not a mere 
study of the movements of land and sea, the 
distribution of ice on eartli’s surface and the 
occurrence of strange fauna and flora, but repre- 
sents precisely the point of time when the study 
of geography acquires a vastly human interest. 
It was about the close of the Tertiary period, that 
the movement of man, from whatever place he 
might have taken his origin, began and the 
direction of his march was determined by land 
connections, the climatic conditions, the abun- 
dance of food and the absence of enemies. 
Everything about this pre-historic man, his dress, 
his implements, his crude craftsmanship, his food 
and his rugged appearance, his habitation and his 
hunting trophies have far more interest to us 
than the startling disclosures of a modern politi- 
cal intrigue or the romance of modern social life. 
How he incessantly battled with the forces of 
nature and used his intelligence in laying the 
foundation of modern industries and culture must 
at all times exercise a strange fascination upon 
reflective minds and possess an irresistible 
attraction for the imagination of the young. 

Geography is the study of the changes not only 
of those occurring in the crust of the earth and 
the borders of tlie ocean, but primarily of tfee 
transformations taking place in everything 
belonging to man and his environmental relations. 
The study of the globe in its physical aspects, the 
height of mountain ranges, the length of rivers, 
the size of lakes and the depths of seas must be 
barren and the interest and cultural value of 
Geography must be derived from the age and 
area of plants and animals and the biological 
lessons which they reveal, the produce of the 
land and sea and the uses to which the modern 
industries put them, the means of intercommuni- 
cation which have built up political institutions, 
the distribution of the different races of mankind 
and their isolation determining their level of 
social development and how from cruder and 
simpler types of family system, the enormously 
complex international life has arisen. These 
must be the legitimate province of historical, 
political or human geography and the influence of 
its study must always exercise a profound 
influence on the growth of human mind and its 
outlook. With the expansion and growth of 
political institutions the geographical frontiers 
have shifted and within recent years, the map of 
Europe has been altered out of recognitioti. These 
shif tings of frontiers are an expression of the 
drama of the struggle for life ceaselessly enacted 
in nature and repeated by man and the cause in 
both cases is identical. Over-population, shortage 
of food, desire of colonisation, and armed 
position are the causes which lead to expansion or 
restriction of political areas, and when the inhi- 
bition becomes too strong, the restlessness of the 
nations manifests itself in ethnographical or racial 
movements, eschewing foreign admixtures. All 
this is biological phenomenon and intensely 
geographical in interest in its historical aspects. 
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Pre-historic geography is mystic and romantic; 
)hysical geography dealing with climate, the sea 
md the changes on the land’s surface and its pro- 
luctivity, is a study of the grim forces of nature ; 
listorical or political geography is the story of the 
svolution of social and economic institutions and 
luman geography provides the absorbing back- 
jround for all these divisions, by making man the 
sentre towards which every other aspect of 
geography converges. The study of man is one 
►f actions and reactions ; it investigates the 
londitions which lead to over-population and 
listribution and the influence on them of the 
geographical features of the country inhabited by 
lim and his capacity to adapt himself to the 
ihanging environment, his struggles and his 
urvival value. In these struggles, with the 
)owers of nature, his character and personality 
infold themselves, and how the physical features 
)f a country have moulded the national character- 
stics and its historical destiny is part of the 
ivolutionary aspects of geography which must 
sxcite imagination and cultivate understanding. 
Che study of physical features of countries such as 
India and Greece must offer scope for the 
nvestigation into the role while geography plays 
n developing religious and moral ideas of the 
)eople. The profusion with which nature supplied 
he wants of man without demanding labour 
or procuring them, supplied him with opulence 
ind leisure leading to contemplation of the 
itupendous natural phenomena by which he is 
surrounded and out of such meditations which 
jould not search the fundamental causes all 
heistic forms of religion and the primitive 
orms of nature worship rose. Geographical 
sonditions of Arabia and Palestine must certainly 
lave influenced the development of Judaism and 
!slara, whose stern simplicity and unitarianism 
ire the products of the desert solitude and the 
temper of mind it fostered. 

Geography, as T.ord Meston conceives it, helps us 
bo understand where the defect in the eternal 
struggle with nature has been final and where 
irictory can be snatched and how harmony with 
aature can be established. The conflict is not all 
vith the blind forces of nature, but it has to be 
jvaged between ethnic groups for racial domina- 
bion and the results to which such conflicts lead 
are well known. Viewed from such broad stand- 
points the materials of geography form the subject- 
natter of other more specialised branches of 
knowledge and the cultural value of their study 
must be as wise and deep as human civilisation 
Itself. 

Section F. — Economic Science and 
Statistics. 

Professor J. H. Jones, the President of 
the Section, in his address spoke on the 
value of the gold standard. The address 
is of immense value especially in view of 
the present state of affairs in the world. He spoke 
about the working of the gold standard before 
the war, then about the effect of the war upon the 
financial machinery and then gave an account of 
the post-war history of the gold standard. If 
we ignore other metallic systems, the real issue 
lies between the gold standard rigorously inter- 
preted and the maintenance of national currencies 
winch are not linked together by being linked to 


gold or any other common measure. ” Abandon- 
ing of the gold standard achieved considerable 
popularity for a time ; later experience is that 
currency disjjurbances lead only to increased 
difficulties. Gold standard is useful to countries 
to pursue a currency policy, to maintain a stable 
price level. A national system of currency is 
applicable only to a country which wishes to 
isolate itself fj’om the rest of the world. It is 
inconsistent with a policy of internationalism in 
other branches of economic activity. The gold 
standard stan<ls for internationalism in economic 
affairs. It is a condition for the free development 
of trade between countries. Post-war changes in 
the value of gold have been due not to the gold 
standard but to the failure of a number of coun- 
tries to operate that standard. Restoration of 
the gold standard is necessary to the progress of 
the world. But it is not suggested that an imme- 
diate return to the gold standard is desirable, 
before certain preliminary conditions are restored, 
such as the price averages of different countries 
expressed in their respective currencies have 
reached those heights which may be considered 
satisfactory. But it may happen that political 
considerations will dri'^e countries to take to gold 
standard before the necessary preliminaries have 
been properly considered. There is also the 
question of unequal distribution of gold. It is said 
that a return to gold standard is impossible so 
long as the world’s supply of gold is concentrated 
in two countries. But this is not really an insu- 
perable difficulty, for if we could restore these 
conditions which are essential for the main- 
tenance-of the gold standard it is not unlikely that 
a redistribution of gold according to apparent 
need would be accepted. It is, however, true that 
“ the gold standard is a form of discipline which 
may itself help to restore some of those conditions 
that enable it to be operated with success.” 

Section G. — Engineering. 

In his Presidential Address at the Engineering 
Section, Mr. Richard W. Allen dwelt on the 
outstanding developments in Mechanical Engi- 
neering during the past few years. The improve- 
ments in time-saving and labour-saving devices 
have been so rapid that it often seems doubtful 
whether mankind can adapt itself to the rapidly 
changing conditions. The last fifty years saw the 
throe most important contributions to mechanical 
science, namely, the steam turbine, the Diesel 
engine and tlxe centrifugal pump. Electrical 
generation and transmission have also so rapidly 
increased that Lord Kelvin’s statement, made as 
recently as 1S9.5, that power stations of 100,000 
H.P. under one roof would be possible in the 
future, has been more than justified because at 
the present day there are single units developing 
more than this power. 

In the field of the steam turbine the great 
pioneering labours of Sir Charles Parsons laid the 
main foundations for the turbine design of to-day. 
Prom the uneconomical non-condensing turbine, 
the condensing type was conceived, thus increasing 
the efficiency to a very great extent. The geared 
turbine made it possible to be adopted to ship 
propulsion, to driving electric generators and to 
operating various kinds of mills, where its greater 
economy of space and steam consumption gave it 
advantages over the steam engine. The thermal 
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efficiency has also increased so rapidly that at 
present, a figure of 34 per cent is possible. 

Tlie development of the oil engine has not been 
less phenomenal. Although it is only 41 years 
since Rudolf Diesel took out his patent, the 
advantages of the Diesel engine for land and 
niarine service have been fully recognised. Consi- 
derable developments in the method of fuel 
injection, in speed, and in power per unit weight 
have been achieved. The low initial cost, the 
limited space required for its installation, the ease 
of starting from cold and the low costs of operation 
and maintenance have all contributed to the great 
industrial exploitation of the Diesel engine. 

The centrifugal pump is also largely a develop- 
ment of the last fifty years, although its principle 
was known long before. Osborne Reynold’s 
patent in 1875, of the multistage turbine, centri- 
fugal pump and the use of guide vanes, established 
a very wide field of application for this type of 
pump, even for the handling of materials like coal, 
sands, gravel and the like, besides liquids. The 
axial flow type is a recent development in this 
field. The tin industry of the Federated Malay 
States and the large floating and growing docks 
of to-day have largely been made possible only 
by the aid of this pump. 

Similar phenomenal development in naval and 
military services, radio-communication, aviation 
and transport have taken place. The whole 
outlook has entirely changed due to the substitu- 
tion of science and the scientific method for the 
“ rule of thumb ” procedure of the so-called 
“practical man” of the previous generations. 
The lay-out of plant, the housing of machinery, 
the transport question, the introduction of the 
planning depaitment, the testing department and 
the works laboratory, are all due to the adoption 
of the scientific method of outlook. In achieving 
this end, all engineers owe a debt to the National 
Physical Laboratory, the British Standards 
Institution and to the technical press of the 
country. 

The training of the future engineer, the crafts- 
man and the apprentice are then dealt with at 
length. 

Section H. — Anthropology, 

Tradition is -the unwritten code handed down 
from generation to generation, influencing 
profoundly every department of human thought 
and activity. We have traditional methods of 
agriculture, craftsmanship, eating, dealing with 
property, marriage, rituals, and social relations 
and etiquette, superstitious faiths, games and 
sports and even narratives of semi-religious events 
and studies. The long- continued observance of 
certain rules and practices for reflating human 
affairs and institutions soon acquire the 
force of law and in primitive social groups, the 
vounger members must become versed in the 
traditions of the society before they are permitted 
to the privileges of “ citizenship ” of the group. In 
the case of unregulated minds, tradition, whether 
rational or otherwise, exercises absolute sway and 
its influence on every aspect of human life in semi- 
savf^e societies amounts to religious sanction. 
Lord Raglan’s address is devoted to the considera- 
tion of traditional narrative in its various forms 
such as “ Myth, legend, epic poein, ballad, saga 
and fairy tale ” and the contribution of each of 
these to history. The historical and fictitious 


aspects of traditional narrative must be an 
interesting field of anthropological investigation. 

The essence of tradition is its oral transmission 
from age to age and its contents relate to the 
heroic exploits of mythical persons, the mystic 
practices of rituals and the observances of certain 
social rules or procedure in the practical affairs of 
life. It flourishes in illiterate and semi-civilised 
communities and lingers even in the highly culti- 
vated societies. The contribution of traditional 
narrative to history cannot be trustworthy 
because the illiterate people are notoriously 
indifferent to facts and the genuine sources of 
history are well authenticated documents of events 
and careers of great men. Perhaps the reason 
why historical facts are capable of being trans- 
mitted with accuracy from generation to genera- 
tion is that the events are contemporaneously 
recorded and they affect the fate and fortunes of 
countries and the recollections of these events 
must be far too vivid to undergo distortions from 
which traditional narratives are apt to suffer. For 
this reason historical facts rarely enter into 
tradition. 

Do the illiterate people invent fables and fairy 
tales which are obviously intended to please and 
profit the community ? Traditional narratives, 
according to Lord Raglan, are mlesfor the per- 
formance of rites or ritual dramas. The prosperity 
of the community depends upon the correct 
observance of these rules, which form the basis of 
traditional narrative and it is almost impossible 
for figments of imagination entering into such 
narratives because the rites or ritual dramas are 
enacted in the presence of all the members of the 
community. Primitive man is incapable of 
embellishing or distorting tradition and beyond 
being a repository of legends, sagas and poems, 
he is devoid of all faculties of imagination. The 
large number and variety of traditional narra- 
tives prevalent among peoples have been built up 
by the ritual practices and ritual drama. 

Family and local traditions do not form part of 
historical facts and to a large extent may arise 
from confusion of tribal names or from gratifica- 
tion of parochial pride. The family tradition of 
Sir Hereward Wake which Lord Raglan quotes is 
an instance of such a confusion of names. It 
arises from a desire to connect pedigrees with an 
ancient name, however mythical, for the purpose 
of securing sufficient antiquity. Local traditions 
are false history started by the local Antiquaries 
and the traditional accounts of Hemy V of 
England made famous in the historical plays of 
Shakespeare are opposed to historical facts of the 
early life of this sagacious monarch. Similarly, 
folk tales and songs and anectodos have no foun- 
dation in history. Lord Raglan’s theory is that 
the traditional narrative is always an account of a 
ritual drama and this view is based on the fact 
that in tribes and localities where traditional 
narratives abound, ritual dramas are numerous 
and elaborate. The principal ritual drama is the 
“ creation rite ”, the installation of the king or the 
old king ceremonially killed by his successor. In 
all primitive social organisations, the ritual was 
practically universal, but the| myth associated 
with the ceremonies and festivals partook of local 
character. If the myths and legends have their 
origin in the world of ritual drama, then the place 
of history in it becomes meaningless. In the 
process of evolution the ritual dramas undergo 
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transformations and among the nnmerotis in- 
stances of such transformations, the cycle of 
Robinhood which forms the most important 
body of English and Scottish traditional narrative 
is a classic instance. May celebration was called 
Robin Hood’s Festival”. He was a mythical 
hero whom the people were fond of personating 
in semi-dramatic performances and dances usual 
at that season. Lord Raglan concludes that all 
traditional narratives are accounts of ritual drama 
and gives a summary of thoir principal features, 
A narrative is generally dramatic, but history is 
seldom so. The action of the narrative is based 
on songs and rhymes and the language of the 
characters though coming from different countries 
is the same. Again in costume, conversation, 
conventional settings and in other important 
particulars, traditional narratives may be cast in 
quasi-historical language but cannot be true 
history. If in the early historical works, there are 
traces of traditional narratives as in the case of 
Herodotus and Thucydides, such references as for 
instance the historical clmracter of the Illiad^ are 
due to the methods of treatment which must be 
unscientific. The foundations of social anthropo- 
logy have been encumbered “ not merely by the 
ruins of ancient superstitions, but also by the 
jerry-buildings of pseudo-history and pseudo- 
psychology ” with the consequence that the 
subject is not accorded a place among the sciences. 

It will never occupy what should be its proper 
place until a vast quantity of pre-scientific and 
pseudo-scientific rubbish has been cleared from 
its path” and Lord Raglan’s brilliant address 
ought to assist the clearance. 

Section L — Physiology. 

Professor B. D. Adrian discussed the ‘‘ Activity 
of the Nerve Cells”. 

The problem before us is whether it would be 
reasonable to discuss the working of the Nervous 
System with reference to its constituent cells. 
The Nervous System is responsible for the 
behaviour of the organism as a whole or, to use the 
classical phrase of Sherington, “ its action is an 
integrative one”. In the human we have not 
merely a Nervous System but also a mind. But 
we can discuss the activity of the nerve cells 
purely on the physiological plane. The Nervous 
System is composed of cells containing living pro- 
toplasm (which in itself offers any number of 
bewildering problems) but their more important 
function is to make the organism respond rapidly 
and effectively to changes in its environment and 
to achieve this they have developed a specialised 
structure and a complex arrangement in the body. 

In the study of the development of tlie Nervous 
System emphasis was laid before on how the 
pattern of the Nervous cell is laid but now the 
approach is from why they are arranged in such a 
manner. In tissue culture and other variety of 
experiments it is possible to rearrange the geogra- 
phy of the Nervous System showing its plasticity — 
the forces moulding tlie system coming partly from 
the central mass of the nerve cells and partly 
from cells outside. The forces may be electrical 
or chemical, the nerve cells cling to structures 
already laid down, the main arteries and 
the lymphs. 

The Nervous System is made up of neuron cells 
with threadlike extensions. The activity is essen- 


tially rhythmic, probably a rapid breakdown ani 
repair of the cells. The evidence comes from th 
analysis of minute electrical changes of ce 
activity sets as electrical Eddies. An extems 
stimulus acting on a sense organ upsets delicat 
equilibrium of its surface the disturbance actin 
along the fibre while active process analogous t 
the spread of a flame along a fuse. The change 
momentary excitement being followed by a res 
and recovery. The impulses in a fibre may be b 
high as 300 or as low as 10. The sole function c 
the nerve fibre is to carry message without dis 
tortion. But these specialised reactions are nc 
peculiar to the Nervous System and it may 1: 
observed that the ground plan of the mechanisi 
is the same in the nerve cell or muscle cell. 

The elaboration of our impulse is another pro! 
lem, Sherington having worked on the Spin 
Reflexes and Pawlow on the Brain. An importai 
line of attack is by measuring electrical changes i 
the central grey -matter. It is found that the] 
are large electrical oscillations in the cerebral corte 
varying from moment to moment and difficult i 
experimental control. In the more measurab 
fibres of Optic retina it is found that there a 
waves in regn^ilar rhythm. It seems probable th; 
both chemical and electrical changes may 1 
concerned in spread of activity from one neurc 
to another. Our Nervous System is built up 
cells with specialised structure and reactions- 
but the reactions are of a type to be found 
many other cells. There are electrical gradien 
at an active point and it is a long step from tl 
mechanical precision an impulse discharge 
irregularities of the record from the cerebr 
cortex. 

In considering the N ervous System as a who 
clinical neurology has slightly emphasised exa 
localisation though this does not afford the whe 
explanation of cortical activity. Localisation 
is now known is a matter of various than 
single neurons. This is shown by an examinati< 
of habit formation and by remarkable way 
which Nervous System adopts itself to injui 
When the Central Nervous System is injured the 
is a greater evidence of localised function but th 
localised function is not a hard and fast rule, 
reactions where there is no evidence of localis 
tion, Lashby finds the important factor to be t 
total — mass of cortex. 

How do the individual neurons combine to for 
a system capable of exactitude ? This is as > 
not possible for Physiology to explain but at d 
tant date the solution may be found — not forei, 
to the conceptions of Physiology. The organif 
tion of neurons into the Nervous System is > 
a physiological problem and if a solution has 
be found outside Physiology it will be interest! 
to know as to what light it throws on the relati 
of the Nervous System to the mind. 

Section J. — Psychology. 

In delivering the Presidential Address of t 
British Association for the Advancement 
Science at Ijeicester on the 8th of September 191 
Professor F. Aveling stressed the importance 
mind over sensory experiences and made 
emphatic plea for the status of psychology as 
empirical science. All the sciences of Nature bej 
in sensory experience, abandoning the experier 
of conceptual construction and return to experiei 
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to verify their constructive work. Empirical science 
is defined as the science which is supported by the 
evidence of the senses or which is built up out of 
the elements of experience. Physical sciences 
which begin and end in sensory phenomena are 
examples of the first and psychology an example of 
the second ; but the ordinary use of the term 
‘ empirical ’ limits experience to that of a sensory 
nature. This limitation is an arbitrary one and is 
due to a philosophical prejudice. There is no 
doubt that there is more in experience than in 
sensory elements. Empirical sciences which be^n 
with sensory material, work from this towards its 
explanation on conceptual lines : and those 
sciences like Mathematics, which begin with 
abstract quantitative concepts work from these 
concepts and their relations towards a statement 
of the implications which are contained in them. 
Both these kinds of sciences are selective of their 
naaterial and leave out of account much experience, 
which as such is as good as any other. “ These 
neglected experiences are necessary to explain the 
constructions of the empirical sciences of Nature, 
for we need no longer concern ourselves with the 
deductive sciences .... It is psycholo^ concern- 
ed with the totality of experience, objective and 
subjective alike, of which we are or may be con- 
scious, and making no abstraction from the fact 
that it is experience, which provides an account 
of the empirical origin of principles of systemati- 
zation and explanatory concepts alike which are 
found in the other sciences.” On the other hand 
psychology is the most empirical of all sciences 
“ in the sense that it deals directly with experience 
as such, makes no partial selection, but embraces 
all experiences alike indifferently and at their face 
value.” 

Section K. — Botany. 

In this exhaustive account of the types of 
Entrance mechanism of the traps of Utricularia 
(including Polypompholyx) the minute structure 
and behaviour of the valve and its contactual 
parts specially the threshold of seventy species of 
Bladderworts belonging to two major ecological 
groups are described. The trap is a snap -action 
mechanism—30 swift is it. that the whole action 
falls within the limit of 1 /Ifi second. During this 
brief moment the side walls of the trap spring out, 
the door opens fully and closes half relaxed, when 
a column of water with small hickless animals 
rushes into the trap. The resetting of the trap 
takes place from 15 minutes to 2 hours or more 
during which period the water diffuses out of the 
trap and as a result of which the outer water 
presses equally on the walls and the door alike. 
The door is shifted out of its position, the water 
pressing thereon pushes the door in. Thus the 
trap is actuated. The water-tightness is main- 
tained by a Velum which arises from the Epithe- 
lium of threshold. The structure of the door in 
all the species studied as correlated with the 
function of its various regions, remains uniform. 
Two general types of traps are noticed, i.e.l those 
that have broad threshold and those with narrow 
threshold. The characteristic glandular trichomes 
and their distribution in the trap has been observ- 
ed, The details of several tj^es are appended 
such as U. comuta, TJ, capensis, U, Coerulea, U, 
monanthoSf Polypompholyx, U. glohularicefolia, 


Z7. orhiculaia, Z7. vulgaris, U, reniformis and 27. 
purpurea. In all these, living.forms from the old 
as well as the new world have beeft studied. 

Section L. — Education. 

Thk Presidential Address of Mr. Holland to the 
Educational Section is a brilliant review of the 
principal educational developments rendered 
possible by the passing of several Education Acts 
commencing from Forster’s Act of 1870 to Fisher’s 
Act of 1918. These Acts deal with the elementary 
and secondary educational systems, their adminis- 
trative control, the governing bodies and the dis- 
tribution of grants, and on the whole the energy 
and zeal displayed by the County Councils and the 
County Borough Councils which were charged 
with responsibility for all forms of Education in 
their areas, deserve ample recognition by state for 
the excellent use they have made of the opportu- 
nities. The development of a sound national 
system of Education in a democratic country 
with conflicting public and private interests must 
be comparatively more difficult than its organisa- 
tion in states with a unitary national purpose. 
In Russia which is dominated by a single idea, the 
whole aim of education is to train the young man 
to become a worker for consolidating a socialistic 
state. Under the Nazi administration Germany is 
giving up her liberal notions of free individual 
development. The child is part of corporative 
state and has no existence apart from it. The 
idea of education is service and subservience to 
the state. In Italy the teacher and pupil own 
allegiance to Fascism and education has no ideal 
higher than the glorification and advancement of 
Fascist movement and all other considerations are 
subordinated to the exigencies of the State. Con- 
centration on a single aim such as the central 
European countries have placed before themselves 
will undoubtedly simplify and speed up the edu- 
cational reform, but in countries where the 
demands of the public are neither simple nor 
uniform, the task of building up a homogeneous 
system is fraught with complexities and difficulties. 
We cannot organise a department of national 
Education which will reconcile the conflicting 
demands of the parents, of the Society, of the 
industrial organisations and of the State and 
these demands change frequently in proportion to 
the changes in the economic and political system 
of the people. In' adjusting the system of edu- 
cation to the requirei;aents of these very often 
conflicting interests, it should not lose sight of the 
iniportant task of providing an atmosphere for 
the free and ample development of the personality 
and character of the child. In a free country un- 
trammelled by any political or socialistic incubus, 
the primary duty of the state is to offer extensive 
opportunities for the children and young persons 
to benefit to the fullest bent of their natural 
aptitudes, from any system of education by which 
they are capable of profiting. It is this assertion 
of the individual rights which is at once the strong 
and weak point of the British system of Edu- 
cation and it is this feature which baffles the 
efforts of would-be reformers of Education in 
England wlio wish to reconstruct a system on 
the socialistic basis of the state. 

The secondary education in almost every 
country has reached a stage of development when 
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further reforms are possible only by reorientation 
of the entire outlook and purpose of this grade of 
instruction. With the awakening of mass con- 
sciousness to the benefits of education and the 
increasing opportunities it offers for the better- 
ment of the social and economic position of the 
communities, the secondary schools have ceased 
to be exclusive institutions of a class. They have 
turned numbers of young men of practical 
ability toward professional and clerical occupa- 
tions, a diversion causing no small amount of 
uneasiness to industrial and commercial concerns. 
Any system of secondary education which does 
not set out to discover their natural talents to 
boys and girls, but creates a thirst for soft 
sinecure posts in State Services, is wasteful and 
the country loses the benefits which might other- 
wise accrue, by the employment of the creative 
faculties of the young people. Boys and girls who 
now prefer the labours of the desk might possibly 
be diverted to industrial occupation through the 
new type of service schools which are rapidly 
coming into existence ; the success of these schools 
must depend upon the public support accorded to 
them in a measure so unreservedly extended to the 
secondary schools. 

The relation of education to industrial and 
commercial organizations is discussed in great 
detail in the address and the reasons why second- 
ary education has become a part time and post 
employment one are set forth. The success of all 
endeavours in educating the employees must 
ultimately depend upon a co-ordinated plan in 
which the responsibility is equally shared by the 
employers and the local authorities. Technical 
education in other European countries has tended 
to divide society into horizontal sections offering 
no stimulus for personal advancement and indivi- 
dual self-expression and technical schools with 
such ideals will never succeed in discovering the 
exceptional man upon whose energy and genius, 
all industrial expansion must depend. In the 
concluding portion of the address the problem of 
unemployment of young men and women whose 
numbers are increasing is dealt with. Funda- 
mentally it is a problem for the solution of which 
the state must assume responsibility and we do 
not agree with Mr. Holland who points out that it 
is a subject for the local education authorities to 
tackle. The suggestion that the young people 
should be advised to remain at school till proper 
situations are found for them is no solution and 
the maintenance of pupils in the school beyond 
the necessary period must be viewed by parents 
with alarm and by the Government not as a help- 
ful suggestion, for in both cases the money* spent 
on educating the young men after the completion 
of the courses must be wasteful expenditure. Mr. 
Holland makes other suggestions such as the age 
of compulsory insurance being lowered to fourteen 
years, and credit being given against tlie unem- 
plo^junent fund for attendance beyond that age, 
and grants being obtained by local education 
authorities, from the Board by submitting area 
schemes of Fisher’s Act of 1918. Admittedly all 
these are only palliatives and are not real solutions 
and social consciousness should be thoroughly 
roused to the demoralising effect of enforced idle- 
ness of a large section of able-bodied citizens on 
the efficiency and productive-power of the nation, 
before the major part of the question may be 
deemed as having been solved. 


Section M. — Agriculture, 

Db. Alexander Lauder’s address }s a revi 
of the contributions of chemistry to agriculti 
since the year 1880 when Sir Henry Gilb 
addressed the Association on a similar subject 

The past fifty years have witnessed seve 
discoveries of fundamental importance, amc 
which particular mention should be made of i 
fixation of atmospheric nitrogen, the idle 
vitamins in animal nutrition, the theory of ba 
exchange in soils and the principles of bactei 
logy. Some of these have found application 
practical agriculture while the others have gre 
ly improved our knowledge of soils, fertilise 
crops and animal nutrition. Our organisati 
for demonstration and advice are Sso m< 
efficient, so that it is now possible for us to ass 
the farmers more effectively than at any earl 
period. 

The soil has been studied from both acadei 
and practical points of view. Extended surv« 
have been conducted and vast areas have b< 
carefully mapped. Several new methods 
determining the availability of plant nutriei 
have been devised and although none of th 
has proved fully satisfactory, yet the estima 
obtained by them are more reliable than th 
by any of the earlier methods. 

"in the field of fertilisers, synthetic product 
of ammonium salts and nitrates, the disco V' 
of the fertilising value of basic slag and impro-^ 
methods of manufacturing superphosphate, 
serve special mention. Attention should a 
be drawn to the new synthetic concentrates c 
taining varying proportions of nitrogen, pot 
sium and phosphorus. 

Biochemical researches have, in no sn 
measure, contributed to the advancement of < 
knowledge of plant and animal nutrition. 1 
application of X-Rays to the study of pi 
tissues, the discovery of the chemical nature f 
mechanism of function of chlorophyll, increas 
knowledge of the idle of enzymes and invei 
gations on the nature, behaviour and m 
recently, concentration and synthesis of vi 
mins are only a few of the outstanding contri 
tions of the period. 

In recent years, the opening of a number 
research stations, establishment of bureaux 
information for disseminating fresh knowled 
development of improved methods of packi 
transhipment and marketing different p 
ducts have also proved to be of great service 
both farmers and dealers in agricultural p 
duce. 

Much more yet remains to be done. Pai 
cular mention should be made of the need 
improved systems of cropping, so that cr< 
of high nutritive value may displace those 
inferior quality. Lands of poor, yielding ca 
city should be improved so as to maintain m 
cattle, sheep and poultry than at present. G 
possibilities of further reclamation of land shoi 
also be investigated. 

Dr. Lauder’s address is a useful compilat 
but it is unfortunately lacking in freshness 
outlook. Discussion of a few of the most o 
standing problems in agricultural cliemis 
together with some suggestions regarding n 
lines of attack would have greatly enhanced t 
intrinsic value of the address. 
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Research Notes. 


Biological Observations on Ophiurids. 

1 . 

In a recenL paper forming one of the series 
entitled Papers from Dr. Tli. Mortensen’s 
Pacific Expedition, 1914-16” (LX) {Vidensk. 
Medd. fra, Dansh. Naturh. Foren.^ 93, pp. 
1-8, pi. 1, 1932), Dr. Th. Mortensen gives a 
very interesting account of the unusual 
features of theOphiurid, 0 pMoeanops fugiens 
Koehler, 1922, which had been imperfectly 
described. This species lives in model ate 
depths in the Philippine Seas and adjacent 
waters. The chief features of this extra-ordi- 
nary Ophiur id are: (1) the extremely small- 
size of the disc, (2) the absence of ventral 
interradii and bursae, and of the mouth- 
shields- except the madreporite which is as 
large as an adoral plate, (3) the uppermost of 
the arm-spineS; which is also the longest, is 
upwardly directed in the skin of the dorsal 
side of each arm forming a series of chambers 
extending to nearly three-fourths of its 
length, (4) there is usually a pair of gonads 
to each joint opening separately on the side 
of the arm, and (5) the small stomach of the 
disc has radiating branches extending into 
the space above the genital organs in each 
arm, and thus providing an ample absorbing 
surface. , The vertebrae and the articulation 
are a slight modification of the streptospon- 
dylous type found in the Euryalids, but the 
extraordinary arrangement of the arm- 
spines, the gonads, and the stomach is 
unique in Ophiurids and does not entitle the 
species to a place amongst the Euryalids or 
Ophioinyxids. Dr. Mortensen has, therefore, 
erected a separate family 0 phiocanopidee 
n. fam, to receive this species. 

In the same paper (p. 21) Dr. Mortensen 
records the occurrence of an albino OpMo- 
coma scolopendrina (Lemarck) from Port 
Louis, Mauritius.. The colour of the species 
is usually dark, mottled with white, but in 
the specimens that the author observed the 
black ground colour was entirely absent 
except at the tip of two of the arms. 

H. S. E. 

n. 

In another paper (LXIII) of the same series 
(Vidensh, Medd. fra. Dansk. Naturh. Foren., 
93, pp. 171-194, 19-33) Dr. Th. Mortensen 
has recorded some interesting biological 
observations on Ophiurids collected in the 


Indo-Pacific region which are summarised 
below : 

1. The author describes an extraordinary 
little epizoic ophiurid, N annopMura lagam 
gen. et sp. nov. found living amongst the 
spines of the oral side of Laganum depressum. 
It is the smallest of ophiurids hitherto 
known, with the disc not more than 0-5 mm. 
in diameter. It has 5 equally developed 
arms 3 mm. long, the distal part of which is 
broad and flattened with the spines partly 
modified into hooks, and in life has been 
observed to cling oral side away from its 
host to the spines by its prehensile arms 
which roll up towards the aboral side. The 
disc is made up of one central, 5 radial, and 
5 small marginal plates. Ventral interradii 
and genital slits are absent. The ventral 
and dorsal arm plates are well developed, 
and there are no tentacle scales beyond the 
first. The mouth papillae are rudimentary. 
The radial nerves are exceedingly well deve- 
loped in correlation with the prehensile 
apparatus. This little ophiurid is by no 
means a parasite as it clings oral side away 
from the surface of the host, but it appa- 
rently finds a safe abode amongst the spines 
of its host which carries it about on detritus 
at the bottom of the sea. The detritus 
whirled up by the ciliary currents produced 
by the skin of the test and the spines of the 
host probably forms its main article of food. 

2. The practice of autotomy as a means 
of propagation is well known in the Ophiu- 
roidea and other groups of animals but in 
the family Ampliiuridse this phenomenon 
appears to have been overlooked with, the 
result that there are very few records of it 
in literature. The author describes a new 
species, AmpModia dividua from a lagoon at 
Cannoniers Point, Mauritius, which repro- 
duces by autotomy. The chief features of 
this species are that the disc has no primary 
plates, but is covered on both sides by small, 
thin, simply perforated scales of one size, 
that the radial shields are elongate, very 
narrow and contiguous along their whole 
length, which is nearly half that of the 
radius of the disc, and that each radial 
shield has a prominence at its outer end 
which carries two or three hyaline spines. 
The habitat of the species is peculiar, and 
harbours Synaptids, Euteropneusts, Plana- 
rians, Nemerteans, Annelids and two other 
species of viviparous ophiurids. The lagoon 
dries up at low tide leaving a thick mass of 
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tangled filamentous green algte whicli 
s some water, and the author suggests 
he habitat of these ophiurids has some 
0 tion with their mode of propagation, 
n the large sandy flats exposed at low 
at Polana Beach on the coasts of 
oa Bay, Portuguese East Africa, the 
r found among many interesting ani- 
3ome small ophiurids on the oral side 
Mnodiscus disperforatus Leske which 
y lies concealed under sand. These 
rids are described under the name 
ilycus androphorus gen. et sp. nov. 
hief point of interest in this form is 
jcurrence of a male individual on the 
ide of the disc with its arms alternating 
bhose of the adult female in such a way 
the mouths of the two sexes are oppos- 
each other. The males are very small, 
their disc not exceeding 1 mm. in 
3ter, while the females have a disc with 
neter of 5 mm. The. author regards 
phenomenon as an extraordinary case 
3ulation hitherto unknown in ophiurids 
1 differs from the only other known 
ice of copulation among Echinoderms, 
3f Archaster, in being not temporary as 
3 said sea- star, but constant — a conti- 
3 erotic embrace, the female, evidently, 
ing its male throughout life.” The 
nces of viviparity in Ophiodaphne 
'na and OpMosphoera insignis recorded 
oehler in his Memoir on the Ophiurids 
LStralian and Malayan Seas are, accord- 
;o the author, really a case of sexual 
rphism in which each female is accom- 
id by its much smaller sexual mate 
le oral side of the disc. 

In this note the author, discussing the 
rrence of viviparity in ophiurids, adds 
more instances of this phenomenon to 
3 already known, and describes a new 
lCS of Ophionereis, OpMonereis vivipara 
Cannoniers Point, Mauritius. He 
3 a list of the known viviparous ophiurids 
remarks on the condition of the sexual 
ds, hermaphrodite or sexes separate, 
L which it is clear that the majority of 
parous species are hermaphroditic. The 
al relationship of viviparity and herma- 
(ditism is unknown, and the author leaves 
problem open with the remark that 
laphroditism is in some way connected 
L viviparity, and has been acquired 
mally among the more specialised forms. 

H. S. E. 


Floral Anatomy and Its Morphological 
Interpretation. 

In a recent paper on the subject {j^ew 
Phyt., Aug. 1933), Agnes Arber shows that 
the differences between the flower and the 
vegetative shoot are conditioned in the main 
by three factors : (1) The divergence of the 

floral members from the foliage leaf type 
in correlation with the difference between 
sporogenous and vegetative activity. In the 
carpel this involves the shifting of activity 
from the midrib to the margins. (2) The 
peculiar relation of the ultimate leaf members 
(carpels) to the apex of a shoot of limited 
growth (the floral axis). (3) The telescoping 
of the floral axis, and its intimate 
association with the parent axis and bract, 
whicli leads to close packing of the 
appendages, and favours cohesion, adhesion, 
and various forms of distortion, suppression, 
and departures from radial symmetry. With 
this theory of the flower as a basis, she 
consideis the phylogenetic claims of floral 
anatomy. She holds that the general scheme 
of vascular system may have some value as 
indicating the broader trends of race history, 
but from a study of certain rudimentary 
leaves, sepals and stamens, it appears to 
her that there is no positive evidence for the 
alleged ‘conservatism’ of vascular bundles 
or for their survival when the organ which 
they supplied has ceased to exist. 


Mucus Formation in Goblet Cells. 

Mr. E. S. Duthie in an article on the 
“Mucus formation in Goblet Oells”(P.JK.5^.E., 
784, 1933) starts with a brief review . of 
the previous work done by Nassonov, Clara 
and more recently by Florey. Vital stains 
and also the classic technique have been 
employed and the subjects of the experi- 
ment were young and adult mice. The 
secretory granules make their appearance 
at the periphery of the cells where the 
mitochondria abound. Having thus made 
their appearance possibly due to the in- 
fluence of the mitochondria they migrate 
into the Golgi region where the transfor- 
mation into the mature mucin granules 
takes place and this is stainable. 


Plant Galls as Natural Checks to Wild 
Vegetation. 

Our knowledge of the r51e of plant galls 
in the economy of Nature is very 
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fragmentary. Since 1928 the writer has 
been interested in this highly fascinating 
aspect of cecidology. A preliminary study 
in the South Indian region has yielded 
certain extremely interesting results, which 
it was thought worth while to lecord here. 

One of the important parts played by 
plant galls in Nature is that of natural 
checks to the abnormal spread of wild 
vegetation. Many species of galls effectively 
keep wild plants within certain normal 
bounds. But for the formation of these 
galls, which reduce their numbers, the plants 
now bearing them would spread over much 
larger areas of any locality. They would 
grow and spread so luxuriantly as sometimes 
to choke out of existence all other plants, 
which might happen to be cultivated and 
economically useful to man. Without such 
galls to our aid our constant fight against 
many noxious and troublesome weeds would 
be far tougher than now and we should have 
many more weeds on cultivated land. The 
extremely troublesome weed Lanfana would 
be a more formidable enemy to the agricultur- 
ist than even now, but the formation of 
the fruit galls on Lanfana by a gall-midge 
Asphondylia lantamm Felt, reduces the 
number of seeds produced to 50% to 60%. 
This in turn aids to keep the species within 
reasonable limits. South Indian jungles 
should be richer than now in Morinda tine- 
ioria Eoxb., if the latter does not bear the 
newly discovered flower galls by Aspliondylia 
morindee N. sp. This midge produces galls 
on the flowers of 807o of the plants and 
only a much smaller portion of the rest 
develop into ripe seeds. Mmusops hexandra 
Eoxb. would form denser societies in the 
South Indian scrub-jungles but over 95% of 
its flowers turn into a curious, undescribed 
gall. In a certain scrub-jungle in South 
India, due to an exceptionally moist and 
favourable condition in 1931, the wild twiner 
Rivea hypocrateriformis Ohoisy. spread and 
produced an unusually larger number of 
flowers. It was estimated that the flower 
production in the previous two years was 
50% less than in 1931. This increase in 
flowers in 1931, however, did not bring 
about in 1932 any unusual increase in the 
number of plants in the locality or in the 
neighbourhood. This was due to the fact 
that in 1931 and 1932 gall-formation on the 
flowers by an • undescribed Itonidid {Cecedo- 
myid) was nearly 35% more prevalent than 
usual. The galls prevented the seed formation 
and hence kept down the number of plants. 


All species of galls do not behave equally 
in this respect. Those species which involve 
in their development flowers, fiuits, buds 
and roots are the most effective checks. 
Flower and fruit galls especially keep down 
the plants incapable of vegetative modes of 
reproduction. Sporadic forms of galls do not 
so effectively play this role as the epidemic 
ones. Due to the formation of galls on 
them, the flowers fail to reach maturity 
and seeds, which are needed for propagation, 
are not formed. This very seriously affects 
the spreading of the plant in the absence of 
a vegetative mode of reproduction. In any 
locality with a hundred or so of plants so 
affected only a few flowers develop normally 
and contribute to - the spreading of the 
species. The species is thus checked. This, 
for instance, is the case with Lantana sp., 
Mmusops liexandra Eoxb. and Rivea hypo- 
crateriformis Ohoisy. Even when the plants 
with flower galls are capable of vegetative 
modes of reproduction their number is very 
much reduced. Gall-formation on roots so 
weakens the plants by under-nourishment 
that the production of an over abundance 
of flowers is very seriously affected". 

There are a number of other instances in 
which galls play this part to a much larger 
extent than any cited here. Indeed the 
whole subject is very intricate but its full 
importance is not generally known. The 
present note merely aims at showing the 
extremely interesting field available for 
work. A detailed account of the subject is 
put off for a future occasion pending a more 
thorough investigation. 

M. S. Mani. 


The Investigation of Atmospheric V 
Pollution. 

The Eeport of the observations made during 
the year ended 31st March 1932, which has 
been issued by the Department of Industrial 
and Scientific Eesearch and published by 
H. M. Stationery Office, London (1933, Price 
56*. net), makes very useful reading. 

During the year under review, thirty- 
seven bodies— municipal, industrial or agri- 
cultural— co-operated in conducting the 
investigation. A number of useful observa- 
tions were made, but the following deserve 
special mention. In view of the difficulties 
in obtaining accurate estimates of solid 
contents of smokes, attempts are now being 
made to devise a photo-electric apparatus 
for the purpose. Improved methods for the 
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estimation of sulphur impurities in air have 
been developed. The deposit-gauge measure- 
ments relate only to the limited areas covered 
by the insTiruments, so that generalizations 
therefrom for all the surrounding areas 
would not be justified. The results of ana- 
lyses of deposits collected at different centres 
show considerable variations. A study of 
the averages for the past few yeais would 
show that the sulphur content of London 
fog has greatly increased while at other 
centres it has shown perceptible decrease. 
Ashington High Market gave the highest 


figure for total solids, ash and tar. Burn] 
Town Hall was richest in carbonacec 
matter and chlorine. Others, like those fr< 
some of the country parks, gave low figu 
under all the heads. 

Although India is not so much subject 
dense fogs as Great Britain is, yet her d 
problem is very much more serious, 
view of the fact that dust is the chief can 
of a number of diseases, it is hoped that 
Government would soon take up theprobl 
seiiously and appoint a competent staff 
conduct the investigation. 


Calcutta Fish Depot. 


nALOUTTA Fish Supply Co. (Managing 
^ Agents, Agencies Go,, India, 7-1, Lindsay 
Street, Calcutta) have opened a fish stall 
No. 109-110, Municipal Market, Calcutta, 
for the sale, under European supervision, of 
foreign sea fish in fresh condition and 
country sea fish. The stall is daily open for 
business from 5 to 10 a.m. The supply for the 
daily requirements is drawn direct from the 
cold storage at Kidderpore. The following 
foreign fish are ^old : Sockeye Salmon, 
Bed Salmon, Haddock, Herrings, Kippers, 
Bloaters, Flounders, Halibut, Trout, 
Snappers, Soles, Smelts, Cod, White Fish, 
Shrimps and Lobsters. The country sea fish 
are Bhetki India Halibut’’), Indian 
Haddock, Indian Salmon, Indian Mackerel, 
Hilsa and Pomfret. The prices in September 
ranged from annas 7 per pound for Hilsa to 
Es. 1*1-0 per pound for Lobsters and 
Halibut. 

The entire stock of the foreign fresh 
fish is imported from British Columbia 
(Canada). Before shipment, the fish is gutted, 
cleaned and subjected to rapid freezing by 
Ottisen Process. There are only two boats 
that have arrangements to carry fresh fish, 
so the supply is received every two months. 
In 1932, the quantity of fresh fish imported 
was about one ton, but during the current 
year it is expected that import will be about 
“6 to 7 tons. The business is confined to 
Calcutta and the customers are mostly 
Europeans. At present it is a losing concern, 
but is said to be full of great possibilities, 
especially in the town of Calcutta, where 
practically the entire population consists of 


fish-eating people and where, due to a i 
of middlemen, the fish is sold at a very t 
price and is almost beyond the reach of p 
people. If this new venture can help 
break the ring and lower the prices, it 
be hailed as a great boon in Calcutta. 

The establishment of this new comp 
for the supply of fish in Calcutta brings ho 
very vividly, the immense possibilities 
developing the fishery resources of In 
Our seas and inland waters are full of i 
A Central Organisation is needed that 
pay attention to the conservation of 
resources, and will undertake vigo 
application of fish culture methods. It 
then be possible to maintain and build u 
India the population oC the finny tribes 
to make the profession and busines 
profitable one. It is within living men 
how Japan and British Columbia ] 
developed their fishery resources by the ^ 
conceived application of scientific metl 
“Where no regulations exist as to 
method in which fisheries should be wor 
and should other circumstances be ec 
that country or District which is i 
populated by man will be the denude* 
fish. Individuals would sooner live 
fishing than by agriculture, as the trout 
capturing the finny tribes is less than ti 
the soil, being simply catching without 
idea of preservation.” Those, who 
studied the methods of fishing in the va 
parts of India, know how true all tl 
with regard to the fisheries in India and 
imperative it is to devise some mear 
conservation and propagation. 
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Science 

Mr. P. K. Bose, Department of Botany, Univer- 
sity of Calcutta, has, in an article appearing in the 
August number of Modern Revieic, made a critical 
survey of the problem of Water Hyacinth — the 
Terror of Bengal Water Ways. As in the case of 
the lantana and several other pests a plant which 
was introduced for ornamental purposes for the 
sake of its beautiful flowers has now become a 
menace to the cultivation of economical crops 
such as paddy and a menace to commerce through 
its paralysing the water ways. The credit of intro- 
ducing it into Eastern Bengal goes to Mr. George 
Morgan, a resident of Narayangunj, and the plant 
is often humorously called Morgan’s folly. The 
plant bears extremely pretty mauve or pale lilac 
flowers and the main mode of propagation is 
vegetative, the bladder-like leaf stalks acting like 
buoys and keep the plants floating. The plant is 
thus enabled to grow in deep as well as in shallow 
waters and being a native of tropical and sub- 
tropical South America has found Indian climate 
extremely suitable. By its abundance of leaves, 
dense vegetation and innumerable rootlets, it 
impedes flow of water, and has displaced many 
aquatic grasses which were so characteristic of 
Bengal paddy fields and so useful as fodder for 
cattle. It has overrun cultivated paddy fields to 
an alarming extent and has threatened jute culti- 
vation. Tanks which supply drinking water have 
been covered by dense mass of water-hyacinth 
thereby rendering clean potable water scarce and 
by causing water stagnation in ditches, and shallow 
waters provide suitable breeding places for mos- 
quitoes and oth’er disease-carrying insects. 

Attempts at economic utilisation of the plant 
have proved abortive. The fresh leaves liave 
been used to some extent as cattle fodder and this 
has resulted in the deterioration of the quality of 
milk and a run down in the general health of the 
cattle. Trials w^ere made to get potash on a large 
scale, but the process was too expensive and 
would not pay. The inferior quality of pulp 
obtainable from the plant renders its exploitation 
for paper manufacture impracticable. Attempts 
were made to prepare writing ink from the flowers 
but the colour did not appear to be fast, and the 
project was abandoned. The green plant contains 
about 95 per cent, water and it is highly doubtful 
whether any useful product can be obtained from 
the dry residue. Composting the weed for pro- 
ducing manure could be attempted but so far no 
organised effort appears to have been made. 

The extermination of this weed has to be under- 
taken on a mass scale. Researches into Biological 
methods of extermination have to be carried out. 
Common salt and sulphuric acid have been found 
to be effective in killing the plant but the applica- 
tion over any oxt-ended area offers immense diffi- 
culties. Mechanical dredging and lifting opera- 
tions could be carried out with some benefit. 
Simultaneous action should be taken in Assam, 
Bihar and Orissa and United Provinces to eradi- 
cate the plant as it is really astonishing how one 
single plant producing numerous offshoots which 
break away from the parent and grow indepen- 
dently, can be the cause of infecting large expanse 
of water. 

3 |( * * 

The Ninth Annual Report of the Geological, Min- 
ing and Metallurgical Society of India has reached 


News. 

US, as also a copy of the Presidential Address of 
Mr. K. Dutt, delivered at the Annual Meeting held 
at Calcutta on the 1 1 th August. The Society records 
normal activities during the year 1932-33. Nine 
ordinary meetings were held at which 13 papers 
were read and discussed. Six issues of the Journal 
of the Society were published, comprising 22 
original contributions, two of which refer to 
problems on Mining. 

Mr. P. Sampat Iyengar, m.a., Director of Geo- 
logy, Mysore Government (Retd.) was elected 
President for the year 1933-34:. The other office- 
bearers and members for the Session 1933-34: are : 
Vice-Presidents: Dr. C. S. Fox, and Mr. M. M. 
Mukherjee ; Joint Secretaries : Mr. N. N. Chatter- 
jee and Dr. M. Chatterjee; Treasurer: Mr. S. L. 
Biswas ; librarian : Mr. B. N. Maitra ; other Mem- 
bers of the Council : Prof. N. P. Gandhi, Dr. M. S. 
Krishnan, Mr. D. C. Nag, Mr. A. L. Ojha, Prof. 
S. K. Roy, Mr. Balaram Sen, Mr. K. K. Sen Gupta 
and Mr. D. N. Wadia. 

In the course of the Presidential Address, Mr. K. 
Dutt dealt with the means and ways of putting on 
a sound basis the coal industry in India, which is 
the most potent factor in deciding a Nation’s role 
in the field of manufacture. The problem of coal 
is closely linked with iron and although India is 
fortunate in possessing the necessary raw material, 
the Iron and Steel Industry is still in its infancy. 
The improvement of the metallurgical industries 
in India necessarily demands larger quantities of 
liigh class caking coal, and unless researches make 
it po.s,sible to use second class coal for caking pur- 
poses, a national calamity cannot be averted. The 
remedy for this lies in the manufacture of Petrol 
from coal which, thanks to intensive research in 
Germany and elsewhere, ds now a practical possibi- 
lity. In India a Fuel Research Board on the lines 
of the Imperial Council of Agricultural Research 
should be established forthwith to go into the 
question and investigate the possibilities of manu- 
facturing petrol from coal. 

The question of the soft coke industry also 
deserves consideration. Unle.ss India produces 
soft coke of standard quality, suitable for fuel, by 
launching intensive research, the second class 
collieries will not be able to thrive. A permanent 
Fuel Research Board should be established imme- 
diately and the Government should be pers\iaded 
to take steps to utilize the surplus funds lying idle 
with the Coal Grading Board for maintaining the 
Research Board. 

The lecturer suggested that the Society should 
try its best for establishing a research and statis- 
tical bureau with necessary financial aid from the 
Government and owners of motalliirgical indus- 
tries. 

all Hi * 

In a communication entitled “ The Filtrable 
Phase of the Tubercle Bacillus” {Ind. Med. Gaz., 
68 , 456, 1933) Dr. Sopai*kar has discussed the 
results of his experiments with suspensions of 
tuberculous sputum and tissues of animals in 
saline, filtered through Chajmberland L 3 candles 
and inoculated subcutaneously into guinea-pigs. 
The passage of emulsions of lymph glands and 
spleens of previously inoculated animals, which 
were killed at regular intervals, revealed, on 
careful examination, acid-fast bacilli in 66 out 
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of 190 cases, the positive results being obtain- 
ed with different stages of the passasS. 
acid-fast bacilli could be cultivated successfully, 
but the interesting fact observed was that the 
resulting strains differed 
pathogenicity from the strains of 
in the original material 

The conclusion, therefore, appears stiWe chat 
there exists a flltrable phase of the tw^cle 
bacillus when it can pass through a Chamberland 
candle, but a biological change is brought about 
SO that the organism cultivated from the filtrate 
is avirulent for the animal and in some cases 
^ehaves like the avian bacillus. 

In a paper entitled “ The Case for the Electro- 
chemical Fixation of Atmospheric Nitrogen in 
India” (Madras Agricultural Journal, 21, 19dd) 
Viswanath has pointed out the urgent need 
for manufacturing in India nitrogenous fertilizers 
through the fixation of atmospheric nitrogen. 
With all the facilities available, it is indeed 
surprising that the problem has^ not been investi- 
gated on a scientific basis in India particularly as 
it is so essential for the development of agricul- 
ture and increased food-production. The question 
was examined by the Royal Commission on 
Agriculture (1926-27) who reported that the 
prospects of producing synthetic nitro^nous 
fertilizers were not encouraging. It should, 
however, be noted that the world’s production 
of nitrogenous fixation products is still below 
demand. The Sugar Committee, who had^ also 
examined the question, expressed the opinion 
that the introduction of synthetic process for 
nitrogenous fertilizers was a matter of^ great 
importance. Further, a close examination of 
India’s food position shows that for feeding her 
ever-growing population the available natural 
supplies are inadequate and the artificial utiliza- 
tion of atmospheric nitrogen is necessary. India 
produces at present food sufficient for the proper 
feeding of only two-thirds of her population. It 
is, therefore, clear that every effort must be made 
to increase our food supplies. Although recent 
work has established the importance of organic 
manure in the soil, both for quality and quantity 
of food crops, yet it would be necessary to 
augment our natural resources of organic manures 
by artificial fertilizers. There is no doubt that 
there is at least a case for the “ immediate insti- 
tution of nitrogen research laboratories in which 
chemists and electrical engineers should work in 
close collaboration and co-ordination and tell us 
definitely what the position is. ” 


At a meeting of the British Medical Union, 
South Indian Branch, held at Madras on the 22nd 
September, Dr. C. Muthu delivered an interesting 
address on “ Some Biochemical and Sociological 
Factors in Health and Disease”. The lecturer 
pointed out that the close study of the life’s 
processes in the light of modern biochemistry and 
psychology has shown thaf- for normal health 
fresh air,* sunlight and well-balanced food are 
essential, and the internal organs receive from 
these sources materials necessary for the elabora- 
tion of harmones, enzymes and other secretions. 
The man’s environment and social condition also 
profoundly influence his health and disease. 
Almost all diseases can be traced to deficiency of 
some food factors, proteins,— which are primarily 


body builders, vitamins— wlucli in tninute quanli- 
iips are essential to life and for t.ho growth and 
development of the body, endocrine secretions, 
and mineral salts. It has been amply lienuin- 
strated in recent years, that more could Im‘ done to 
maintain health through dietary rotorm by sup- 
plying deficiencies in diet than by ili'ugs or any 
otLr agency we know of. The study of the 
nutritive values of Indian foodstuffs m of the 
utmost importance to-day and the nit'uical man 
would have great success in the t-realment iunl 
“ prevention of disease if ho gave_ luoiy aUt‘ntion 
to man’s nutrition and tJie socit>l<>K»«ial factors 
governing his every-day life.” 


In a paper entitled “ Lethal Proi)L‘r(h‘s of 
Aqueous Extract of ^'^oung Bamboo 
(Indian Med, Gaz., 1983) St<‘wart und MoorMiy 
give an account of their preliminary obHi^rvat-ions 
on the active principles of young bamboo womjts 
responsible for the larvicidal au<l ins(‘d.i(*idal 
properties. It has been shown that free hydro- 
cyanic acid is liberated due, probably, to the 
enzymic hydrolysis of cyanogonoi i(^ glu(!oHidt‘H 
present in the liamhoo shoot and t-lie ()bHorv(‘<l 
toxic effects on guinea-worm embryo, c.yrhjpH, 
maggots of the house-fly, adult flioH, adult moHcpii- 
toes and eggs of A . siephensi, may lx* dm* to the 
hydrocyanic acid so liberated. ThtU'c^ appe^ars to 
be a second substance also responsil^le for tlx^ 
toxicity, the nature of which is being irivesligated. 
♦ * ♦ 


An ordinary meeting of tbo Association of 
Economic Biologists, OoimVjatore, was held on '1th 
September, for discussing original papers, Mr. 
T. S.N. Singh gave a paper on“ (fin‘4>rnosoin(‘ Num- 
bers in the Genus Sacclmrum and it-s Hybrids,” 
describing the chromosome numbcM*H, bot h iut(*r- 
specific and intergeneric. The varif>us forms now 
grouped under Sacchariim spontan(MU!i Hhow(‘il 
chromosome numbers varying from 27 to 6t. In 
the case of Saccharum hybrids, hho doubling on 
the mother side noticed by Dr. Iirem(*r was not 
found in certain of the hybrids with Indian canes, 
A series of four bud sports obtained from (Jo. 218 
showed different numbers from Id t.o 62 ; t-hc oms 
with 46 being apparently a degenorat-c 1yp«‘. 

Mes.srs. T. V. Ramakri.shna Ayya.i* and S. Itama- 
chandran gave a very interesting ])a.pei- on “ Ih'os 
and Bee-keeping in Soutli India”. .4 brh'f 
account of the honey boos wo lin.ve lu H. India 
and the native methods now in vognt* all oy<»r 
India in artificial bee-keoping and ht>n(*y gatht*ring 
were described. The paper also gavi^ a. short 
account of the attempts which are Ix'ing mad<‘ by 
the Entomology section at tho Agricultural 
Research Institute, Coimbatore?, to dexu oust. rate 
and popularise tho modern ineLliods of b(*t*-k(‘cping 
as is practised in many of the W(»stcrn count ries, 


The Magnetic Interference Bala.n(:(' originally 
developed in Prof. S. fi. Bhatnagar’s Laborat.ory 
at Lahore has been put on the njarket. by Adam 
Hilgers. This is a refinement of Oxl(*y’H inagn(‘ti<' 
balance in which the change in tho inclination of 
a glass plate suspended by a bifilar Rusptmsion in 
one beam of a Rayleigh Tnterferotn(*t(U’ is made 
evident by the movement of a syst-em of 1 inter- 
ference bands. The sensitivity of the balance is 
very high, as it is possible to read chang<?H in the 
interference pattern up to a fraction of a fringe 
A compensation arrangement is provided in the 
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instrument by which the fringes could be brought 
back to their original position and readings taken 
in terms oE the movement of a graduated drum- 
head. The instrument is very compactly made 
and easy to set up. The balance is especially 
suitable for the investigation of weekly dia- or 
paramagnetic materials and for comparative 
measurements on closely related substances, but 
for work not demanding the great sensitivity of 
the interference method arrangement is provided 
whereby the original Oxley method may be 
employed. 

With the growing importance of the subject of 
magnetism the balance fulfils a great need of the 
research worker in the field of magnetism. 

« * ifc 

We have received from Messrs. Bailliere, Tindall 
and Cox, 8, Henrietta Street, Covent Garden, 
London, W. 0. 2, a catalogue of their latest publi- 
cations in Medicine and Science, The catalogue 
is arranged in four sections : (1) Medical, Dental 
and Nursing, (2) Veterinary Foods and food 
inspection, Botany and Agriculture, (3) Science and 
Miscellaneous, and (4) Periodicals and Reports. 
The catalogue also includes subject and author 
indexes, and will prove useful to Libraries, 
Government Departments, Institutions, Hospitals, 
etc., requiring latest publications in those progres- 
sive sciences. 

* * 

We acknowledge with thanks the receipt of the 
following : — 

“ Nature,’’ Vol. 1.32, Nos. 3328 to 3332. 

“ The Chemical Age, ” Vol. 29, Nos. 737 to 741. 

“ Canadian Journal of Research, ” Vol. 9, No. 1. 

Do. do. Vol. 8, Index. 


“The Journal of Chemical Physics,” Vol. 1, 
No. 8. 

“ Experiment Station Record, ” Vol. 69, No. 1. 

“ Communications from the Kammerlingh Onnes 
Laboratory of the University oC Leiden”— 217 
to 221. 


Do. 

Supplement No. 69 to Nos. 205-216. 

Do. 

do. 

No. 70 to Nos. 217-228. 

Do. 

do. 

No. 71 to Nos. ,, 

Do. 

do. 

No. 72 to Nos. „ 

Do. 

Vol. 19, Nos. 205-216. 

Journal 

de chimie 

Physique, Tome. 30, 


No. 7. 

“ The Mathematics Student, ” Vol. 1, No. 2. 

“ The Review of Scientific Instruments,” Vol. 4, 
No. 8. 

“ The Scientific Indian, ” Vol. 10, No. 56. 

“ The Indian Forester, ” Vol. 59, No. 9. 

“ The Quarterly Journal of the Geological, Min- 
ing and Metallurgical Society of India, ” Vol. 5, 
No. 1. 

Do. Index to Vol. 3, Nos. 1 to 4. 

“ Bulletin of the State College of Washington, 
Agricultural Experimental Station,” Nos. 282 
to 285. 

“ Contiibutions from tho Boyce Thompson Insti- 
tute,” Vol. 1 , Nos. 1-8; Vol. 2, Nos. I to 10 , Vol. 3, 
Nos. 1 to 4 ; Vol. 4, Nos. 1 to 1 ; Index to Vols. 1 
and 2 and Profession Papers 1 to 22. 

“ Indian Journal of Physics,” Vol. 8, No. 1. 

“Transactions of the Mining and Geological 
Institute of India,” Vol. 28, No. 2. 


Reviews. 


The Measurement of Am Flow, By 
E. Ower, B.sc. (Lond.), Flops. I., a.c.g.i. 
Second Edition, Revised and Enlarged. 
(Chapman and Hall, Limited, London, 1933. 
Price 165. 6d. net.) 

The second edition of this book dealing 
with the theory and technique of the measure- 
ment of air flow will be welcomed by all 
hydrodynamicians, who are interested in 
practical application of their subject, by 
sngineers engaged on matters, such as fan 
engineering and ventilation of mines and 
buildings, and by meteorologists in connec- 
bion with tlie theory of anemometers. 

For the purpose of fluid measurements, 
direct methods are inapplicable, and it is 
bherefore necessary to resort to the measure- 
ment of some physical effect arising from 
the motion. Three such effects have been 
:ound by experience to be suitable, namely, 
oressure changes associated with the motion; 
necbanical effects, such as the rate of 
rotation induced in light vanes suitably 


placed in the stream ; and lastly, the rate of 
cooling of a hot body, such as an electrically 
heated wire introduced into the air current. 
The author describes in successive chapters 
the general principles of the pi-ossure tube 
anemometers, design of pitot and static 
tubes, the flow of air in pipes, measurements 
of flow and resistance with pitot-static tubes, 
the plate orifice, Venturi tube, and shaped 
nozzle, the vane anemometer, miscellaneous 
methods of flow measurement depending on 
pressure observations, manometers, and 
methods of flow measurement based upon the 
rate of cooling of hot bodies. In the last 
chapter, a few typical examples have been 
given, from practice of the methods of 
measuring air flow. 

The author’s own researches have con- 
tributed largely to the .theory of the vane 
anemometer and have led to important 
practical conclusions. For instance, it is 
shown theoretically that the angle at which 
the vanes of an anemometer must be set in 
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)rder that they may commence to rotate at 
IS low a speed as possible is 31°. Actually, 
rom experiments, the best blade angle for 
m anemometer appears to be about 40°. 
But 'on account of uncertainty regarding the 
variation of frictional and interference effects 
3 hat exist at veiy low speeds, the discrepancy 
)f about 9° between theoretical and experi- 
nental values is not regarded as excessive. 
^Inother practical rule deduced from theory 
s that in order to limit the error on indicat- 
3 d air speed to 1 per cent., an anemometer 
should not be used in a pipe of diameter less 
bhan six times the diameter of the anemo- 
meter. 

The. details given in the book of the 
iimensipns and other factors of the various 
air flow gauges will be found to be of great 
inxportance by research workers in the field. 

While such an instrument as ' a Kata 
Thermometer has found a place in the book 
for the measurement of air speed, we miss 
any account of the method of measuring air 
flow by ‘‘floating particles’’ or “smoke or 
filament lines ’ ’, which are finding increasing 
use in modern aerodynamic practice, parti- 
cularly in regard to turbulent motion. 

S. K. Banerji. 

si! * * 

Praciical Chemistry (For Intermediate 
Science Students). By K. M. Shaw. (Pub- 
lished by the Students’ Own Book Depot, 
Dharwar. Second Edition. Price Es. 

Introduction of a few exercises on the 
determination of the composition of gases 
like ammonia, hydrogen chloride, etc., would 
be very desirable. The portion of the book 
dealing with qualitative analysis shows that 
much stress is laid on dry tests ; no doubt 
they very often give useful clues regarding 
the nature of the substance. Otherwise the 
book is quite suitable for the Intermediate 
students of all Universities. 

M. Seshaiengar. 

* * * 

Applied Chemistry Eeports, Vol. XVII. 
1932. (Society of Chemical Industry, Lon- 
don.) 

The progressive chemist looks forivard 
to the publication of the Annual Eeports as 
a study of it enables him to keep himself 
abreast of progress achieved in various 
branches of Applied Chemistry. The obvious 
importance of such publications need hardly 
be emphasised. The flood of papers flowing 
into -various Journals published in various 
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parts of the world, thanks to the numerous 
fertile fields of Eesearcli in Applied 
Chemistry, makes it almost impossible for 
any Chemist to study all the literature, and 
he has therefore recourse to the annual 
reports and looks upon it as an essential 
addition to his library. 

Nearly 3,300 references have been cited 
in the current publication comprising 26 
different sections prepared by well-known 
specialists. The section on Explosives 
comprises work for the two years 1931 and 
1932, a review on the subject not having 
appeared in the previous year. The Annual 
Eeports appear in very familiar style, and 
deserve a merited place in every library. 

* * He 

Eomance of Plant Hunting. By Oapt. 
P. Kingdon Ward, f.r.g.s. (Edward Arnold 
& Co. London. Price 3s. iUL) 

We have read Oapt. Kingdon Ward’s 
book on “ The Eomance of Plant Hunting ” 
and judging from the material and the 
method of treatment, we have no hesitation 
in welcoming it as an addition to the works 
on Scientific exploration and travels. 

“Full many a flower is born to blush 
unseen” and the plant hunter very piously 
sets before himself the arduous task of 
discovering these “Unseen” blooms and 
presenting them as gifts to the lovers of the 
beauty of nature. The task is rendered 
not merely difficult but full of enterprise as 
the hunter in search of new and hardy 
plant has to exploie regions of the earth 
untrodden by man. Captain K. Ward takes 
us in a very racy and attractive style, 
through Yunnan, the Land of the Yellow 
Lama, where nature is a vast festival of 
multi-coloured flowers. 

As a guide to the art of plant collection 
the hook is an invaluable asset and gives us 
certain very timely and suggestive “tips”. 
The first concern of the plant hunter is to 
secure for the civilised world a first class 
plant which for fragrance, colour, habit and 
abundance of flowers commands great 
admiration and respect. In several cases 
the plant may not survive the changes of 
habitat and it is a great responsibility on 
the part of the plant collector to give as 
accurate a description of the original 
habitat of the plant as possible to enable 
the plant breeder or horticulturist to dupli- 
cate the natural environment and in this 
respect also Kingdon Ward has justified the 
expectations of the reader.. 
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The inherent love of flowers by the 
Englishman is the result of the climate and 
his roving disposition and the uncanny 
skill of an English gardener places him 
almost in the front rank of the gardeners of 
'"S the world. The result of this is that the 
English garden is the envy of the world and 
the enviable position of the British as 
gardeners of taste and beauty is largely due 
to the labours of the scientific or the profes- 
sional plant-hunters. In the West, people 
are accustomed to celebrate seasons when 
flowers are in blossoms with mirth and 
gaiety and the custom is seen to a limited 
extent in Oriental countries like Japan and 
China where form and colour appeal to the 
a3Sthetic sense of the people to so great an 
extent that the time of Cherry blossoming 
is a national festival with them. There is 
this difference between the Orient and the 
Occident : while in the latter it is beauty of 
form and colour that are the sole points, 
in the former there is always a touch of 
religion. The Japanese like the Indians 
worship trees in their temples and every 
month in the year has some plant dedicated 
to^ it. We hold that the Lotus is sacred to 
Vishnu and the Labiatae sacred to Shiva. 

We have no hesitation in suggesting that 
books of the type under review contribute 
in a large measure towards educating public 
taste creating a sense of the beautiful in 
nature and incidentally promote a sense of 
responsibility in the endeavours of the 
amateur plant collectors to discover, foster 
and perpetuate the Unseen ” beauty in the 
^ plant kingdom. 

A, N. E. 

A Problem in Evolution.— In recent years 
the controversy regarding the precedence 
of function or habit over form or vice versa 
has been revived with considerable vigour. 
Several workers have denied the existence 
of ^^adaptations” and believe that charac- 
ters have arisen at variance with the innate 
tendencies of heredity ”. In a recent article 
{American Naturalist^ 47, pp. 15-1-162, 1933) 
entitled ^‘The Fishes of Lake Lanao : 
A Problem in Evolution ” Dr. Albert W. 0. T. 
Herre of the Stanford University, California, 
corroborates the views expressed by Eegan 
(Nature^ 113, p. 569, 1924) that evolution 
in its main lines has been adaptive and that 
‘^changes in structure have been intimately 
related to, or even determined by, changes 
of function. As a result of extensive field- 
work, Dr. Herre has discovered a unique 


endemic fish fauna in the Lake Lanao wh 
comprises exclusively of the Oyprin 
species. Dr. Herre believes that the sev 
teen or more species of Cyprinidse found 
the lake are descended from a single par< 
stock. It has to be remembered that i 
present lake was once a mountain ravi 
which was dammed by lava flow long a. 
and gradually the mountain stream chan^ 
to a large lake with a great diversity 
conditions. Thus, according to Herre, “1 
changing conditions in the lake, with all 
varied assortment of environment, impos 
new demands upon the parent stock of fisl 
and eventually various new forms of mi 
or less permanence or fixity appeared, so 
of which survived while others may hs 
disappeared.” The parent species is belie\ 
to be Barbodes binoLatus, which, with 1 
formation of the lake, became transforn 
into B. tumba. The latter is now to be fou 
in the rapid waters of the small tributar 
of the great lake. As Lake Lanao attair 
maturity, various offshoots from E. Ucv 
arose, each with special adaptation foi 
particular environment. One set of spec 
took up life in the clear blue surface wa 
lying offshore in depths of 5 to 16 metr 
One species has become adapted to life a 
greater depth. In shallow, muddy bs 
black or dusky bronze species have appears 
There are others that live in the boili 
eddies and swirling mad torrent of the Ag 
the outlet of Lake Lanao. Between the 
there are intermediate forms found in t 
intervening zones. Some of the descendai 
of B. tumba are so remarkable that th 
have been referred to new genera. I 
Herre's interesting account of these spec, 
illustrates very clearly that some form 
isolation or habitudinal segregation is t 
condition of the development of a n* 
species (Eegan)”. It further shows tl 
‘‘as a rule the first step in the origin oi 
new species is the formation of a comrnuni 
with a now and restricted environment, 
with new habits ” (Eegan). Dr. Herre cc 
eludes that “ From the outline given it c 
be seen that the fishes of the Lanao plate 
present a highly interesting problem to t 
student of evolution, one which would rep 
an intensive study. Something has be 
presented here from the unfashionable vie 
point of the field naturalist, in the ho 
that some modern technician might ta 
up the study of the Lanao cyprinidee.'' 

S, H H. 

3(1 »ic 
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The House that Freud Built. By 
Joseph J astro w, ph.D., ll.d. (Eider & Co., 
Paternoster House, London, pp. 252. Price 
7s. 6d. net.; 

When the theory of the unconscious ” 
was announced. Dr. Sigmund Freud was 
acclaimed as the Darwin of the human mind 
and among the numerous ramifications to 
which this fruitful generalisation gave rise, 
the general public is most familiar with 
the principle of psychoanalysis. The Gldipus 
complex — one of the numerous complexes 
developed by this doctrine — it is well known 
to literary circles, seems to have provided a 
satisfactory explanation of the hesitancy of 
Hamlet in killing his mother, as expressed in 
his famous soliloquy, and numerous instan- 
ces from Eed Gauntlet, Tom Jones and other 
novels must occur to the reader’s mind as 
illustrations of some principle or other 
of Freudian psychology, which also provides 
an answer for obscure mental phenomena 
like hysterical obsessions, slips of tongue and 
pen and dream experiences. The cause 
for their manifestation is that during waking 
hours, the mental cepsor is imposing 
restraints on the repressed\antisocial wishes 
which lie dormant in the mipd and when the 
censor is caught napping, as during sleep or 
moments of unawareness, ' they find a 
symbolic expression. Similarly, fear due to 
any terrible accident which one might have 
forgotten, may, at the suggestion or^epetition 
of the dreadful experience, be reg^ded as 
a factor in producing paralysing en^ct on 
the mind and body, Freudianism conceives 
the human mind as a sewer the contents of 
which are reprehensible wishes and dreadful 
fears of childhood experiences of which it 
is not in ordinary moments aware, or dare 
express in society and the sewer is enriched 
every time such wishes, fears and hallucina- 
tions are repeated. 

The book subjects this fashionable doctrine 
of psychoanalysis to a critical investigation 
and 'its immediate purpose is to examine 
the symptoms and their interpretation in the 
Freudian exegesis. The first part of the 
book is devoted to a statement of the facts 
and principles of the Freudian system which 
in its ramifications is intended to cover the 
entire range of the human psyche. 

The second part is devoted to a critical 
examination of the foundations and the 
superstructure of this edifice and the 
inevitable conclusion is reached that they 
are based on untenable assumptions and 
fallacies. The psychoanalysts adopt the 


principle that everything is sex and sex 
overall. The human mind and its motiv 
are also something nobler in their intellectui 
emotional and spiritual relations ai 
operations and although the sex instinc 
impart a tinge to some of their manifestatior 
it would be illogical and unscientific 
see sex and nothing else in all human action 
thoughts and even dreams. The secoi 
part of the book is a protest against the se 
jaundice of the followers of Freud and t] 
dispassionate reader is left in no dou 
as to the attitude of J astrow who finds n 
even the slightest warrant of biologies 
physiological and psychological justificati( 
for Freudian illogicalities. Stripped of s 
the grosser accretions and extravagance 
the main hypothesis is certainly a notab 
contribution to genetic psychology. Tl 
technique devised by the psychoanalysts 
no healing balm to mental disorders ai 
persistence in this madness must be 
hindrance to the orderly and scientil 
progress of our understanding of the dee 
seated troubles arising from more causes the 
those of the suppressed memories < 
infantile sex experiences. Psychoanalys 
has become a dogma and threatens i 
hinder the free growth of knowledge. 

The book is written in a perfectly fran 
and scientific spirit. The style is clear ar 
vivid. The arguments are perfectly logic: 
and cogent. The weak points of Freudia 
psychology are exposed without animus. I 
strong features are supported withoi 
hesitation. The book helps the reader 
absorb that part of Freud which is mo 
helpful to straight thinking and pleasai 
living.” We have pleasure in praising tl 
excellence of the book and in congratulatir 

the author on his splendid performance. 

# * * 

The Psychology of Power. By J. i 
Hadfield, m.a., Macmillan & Co., Ltd., S 
Martin’s Street, London, 1933. Pp. 1-1' 
Price Is.) 

This interesting booklet represents a ne 
edition of the paper originally contribute 
by the author to The Spirit (1919) one ( 
the popular series of volumes produced I 
the “ Cumnor Group” and is intended t 
meet a widely- expressed demand for ii 
republication. The main question whic 
this essay purports to solve is wheth^ 
energy comes from within ourselves as w 
acquire it from food and periodic rest or ai 
we mere channels of energy, which is to I 
regarded as some impulse that works throug 
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US and not of our making. This is un- 
doubtedly a fascinating problem for spiritual- 
ist? '^'h^-osopliists and introspective philo- 
the terms of the question are 
lot scientific in the sense that they 

ire capable of esfperimental treatment. The 
of energy in excess of the normal 
indey hypnotic suggestions is not an 
^^g^ient in support of the thesis, for the 
^^^ect under their intiuence is drawing 
^Pon his reserve. If highly seasoned food 
should whip up the replete stomach to put 
ebrth fresh effort, the glutton relies more 
upon the mechanical properties of this 
Drgan than on those of spices to 
accommodate the additional mass. 
Hadfield’s view that man's ultimate energy 
is derived from cosmic source may satisfy 
3erfcain schools of thought represented by 
speculative philosophers and it offers no 
explanation to the significance of the chemi- 
eal reactions of the tissues and the cells 
Deing regarded as the storehouse of energy. 

In the section on fatigue, we are told that 
irritability, want of confidence, worries and 
inxieties are a fruitful, cause. But the 
eonimon denominator of all these causes is 
■‘monotony” and if this element could by 
siny possible means be eliminated from 
professions and occupations, Hadfield’s 
3auses of “ fatigue ” will disappear. 

The subject of energy is part of physiology 
rnd not of psychotherapy. The book wiil 
be welcomed by all interested in psychic 
researches. 

>i< « * 

Economic Mammology. By Junius Hender- 
son and Elberta L. Craig. (Bailliere, Tindall 
& Cox, 7-8, Henrietta Street, Oovent 
wardens, London, W.O. 2. Pp. 397. Price 
I2s, U.) 

We have read this sumptuous book with 
ionsiderable .interest and profit and it will 
ioubtless be found extremely useful not 
)nly to students of biology but also to those 
mgaged in trade and manufacture and to 
jtatesmen in charge of public finance. The 
vealth of information presented within the 
jompass of 347 pages ranges over an immense 
ield and its usefulness to the economist, 
statistician, sportsman and the general 
*eader can hardly be over-estimated. The 
irst part of the book deals with facts and 
principles relating to economic mammology 
ind the second part is devoted to a systema- 
dc discussion of the several groups com- 
prising this class of animals, together with 
jtatistical data and references to literature. 


The man in the street can hardly realise 
the important rdle played by mammals in 
his social and political economy. The 
different kinds of meat forming the world’s 
daily menu, the milk and milk-products, 
fats and oils, wool, furs, skins, horns and 
antlers, teeth, animal compost, bone meal 
and fertilizers constitute ^ great part of the 
industrial organisation of the country and a 
source of national wealth. There are a few 
mammals like the rodents which destroy the 
crop and others like the carnivores, prey upon 
fish and fowls and other animals in the 
service of man. Hitherto the interest of the 
Government has been confined to the taxa- 
tion of the industries and the exports and 
imports of the mammalian products* The 
indiscriminate zeal of sportsmen in the pur- 
suit of their pleasure has disturbed the 
balance of nature whose consequences to 
science and industry he can hardly judge. 
The theory that wild animals of economic 
importance are part of the property of the 
state and are therefore entitled to protection 
has been recognised only recently and the 
laws framed for this purpose are not gener- 
ally honoured in the observance. The 
study of mammals as useful scavangers, as 
carriers of diseases, as practical agriculturists 
in turning over the soil, as agents in causing 
erosions or in endangering dams, dykes and 
reservoirs and the part they play in offering 
inducements to exploration of virgin lands 
and their occupancy by settlers, is not only 
a chapter in the romance of Natural History, 
but is a fundamental section of economics. 
The central fact in American History and 
the expansion of the early settlers over the 
whole continent is closely bound up with 
that little animal called beaver. Similarly, 
whales and whaling industry have played an 
important part in the exploration and inter- 
national disputes. Mammals have uncon- 
sciously influenced the fashions and artistic 
tastes of man whose whole course of civilisa- 
tion is related in a considerable measure to 
wild life. 

The importance of the book to the trades- 
man, economist, politician, biologist and to 
every one who claims to be educated, is 
invaluable. 

^ # sic 

iNOEGAjrro Colloid Chemistry. Vol. 1, 
The Colloidal Elements. By Hany B. Weiser, 
Professor of Chemistry at the Rice Institute. 
fNew York: John Wiley & Sons, Inc. 
London : Chapman and Hall, Limited, 1933. 
Pp. xi+389. Price 28s. -net.) 
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Apparently the author— who must be fami- 
liar to colloid chemists as the editor of the 
series of Colloid Symposium Monographs 
(appearing since 1930 as the Colloid Sympo- 
sium Annual) — feels a need for stressing a 
difference of outlook in the field of colloid 
science, and indeed the object of the author 
is to emphasise the importance of colloid 
chemistry of the elements and their inorga- 
nic compounds ” to the student of inorga.nic 
chemistry. Actually the book will be wel- 
comed by all students of chemistry, and 
particularly by those who are not already 
specialists in this branch of research, as it 
includes an admirably clear, concise, and 
critical presentation of the theories and 
some of the applications of colloid science. 

The present book forms volume I of the 
subject, and is concerned mainly with the 
colloidal eluents and the important r61e 
they have played in the development of the 
theories. ‘'After a chapter dealing with 
the general methods of preparation, separate 
divisions of the volume are devoted in turn 
to the metals and the non-metals. In so 
far as practicable the several elements are 
taken up in tlie order in which they appear 
in the periodic table. In the descriptive 
portions of the text are included the methods 
of procedure for preparing the several sols 
and for investigating their characteristic 
colloidal properties”, and in several cases 
enough experimental details are given for 
guidance in laboratory work. The first part 
dealing with the metallic elements includes 
a useful 30 pages devoted to the theory of 
adsorption of gases by metals, and anotJier 
40 pages to the theory and use of colloidal 
metals as contact catalysts. In the second 
part dealing with the non-metallic elements, 
carbon, sulphur, selenium, tellurium, and 
iodine, there is a critical 30-page survey on 
adsorbent carbon. There are more than a 
thousand foot-note references to the litera- 
ture, many of them to important papers 
that have appeared in the last few years, 
which will serve as a valuable guide to 
original research. 

, The book is by no means a mere compila- 
tion. The major ;part of it can be road with 
pleasure. There are a number of diagrams 
which are excellently drawn and aid in the 
clarity of presentation. All told the volume 
is a welcome addition to the existing books 
on Colloid Chemistry. G.B. 

* * sje 

Chemistry and Physics for Botany and 
Biology SxtrDiisNTS. By E« B. Spratt, d.sc., 


[October 1! 

F.L.s,, A.K.C. (University Tutorial 
1933, Second Edition. Pp. vi+28|otive 
Ss. 6d.) ictua] 

This book is designed to prov^. am 
material for a course of instruccinct 
Elementary Physics and ChemisUg 
students of Elementary Botany and ' 
of the Oxford and Cambridge School ^ 
ficate Standard. ^ 

Twelve out of the 21 chapters of the K 
deal with Elementary Physics: Properi 
of Matter, 6 ; ITeat, 4 ; Eight, 1 ; j 
Electricity and Magnetism, 1. The rem^ 
nine chapters are devoted to a study 
Elementary Chemistry : Physical Chemist 
2 ; Inorganic Chemistry, 5 ; and Orga 
Chemistry, 2. 

The subject-matter of each chapter ] 
been presented in a very intelligi 
fundamental manner combining theoreti 
statements with practical illustrations in i 
form of simple experiments which can 
easily carried out with inexpensive apparat 
Directions for carrying out seventy-n 
such experiments are given under 1 
chapters on Physics and eighty- nine sm 
under Chemistry. 

The comprehensive yet elements 
character of the subject-matter will be ch 
from the nine experiments under the chap 
on "Light” which illustrate the Pinln 
Camera, the Beflection at Plane a 
Spherical Surfaces, Bef faction and’Refracti 
Index ; properties of lenses and microscoi 
and production of spectral colours. T 
essentially practical and realistic feature 
the experimental material is best broug 
out by the two experiments under Orgai 
Chemistry which describe the production 
gas, liquor, tar and charcoal by the dry d 
tillation of coal and other vegetable matt( 
Tlie book is throughout adequate 
illustrated with 128 diagrams of apparat 
used for the various t^xpei’imcnts. Very f( 
errors are noticeable except perliaps the u 
of the terms " Adhesion ” and " Cohesion 
on pages 5 and (> ; " Alcoho ” for " Alcohol 
on p. 2-1 f) and the equation on pp. 102 ai 
177, OaO I ir.,0 wlii(*.h is better written 
Ca (Oil), hCC)..->CanO.^-|-Aq. 

TJie book bears full' evidence of beii 
the work of an experienced teacher and c? 
confidently be recommended for adoption 
Indian scliools as a suitable aid to impa 
the essential preliminary knowledge 
Physics and Clicmistiy to students 
Elementary Botany and Biology. 

V, P. B. 
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y Science and Industry. 

TT is not generally realised, even by proniot- 
ers of Industry, that Science and XntluH- 
try are no more closely related to each otilu^r 
than Philosophy and Eeligion. It is in<ltHMl 
true that Science provides the basic material 
for the development of Industries : it shonhl 
also be admitted that no industry 
prosper unless scientific methods are adopt- 
ed. On the other hand. Science pla.yn 
only a small part in the organisation of 
industry. The scientist is only an hninbU^ 
unit in the machinery that is engaged on tlio 
conversion of a cheap raw material int <1 a 
valuable finished product which the conBunun* 
buys. The work of the scientist constitut.<‘S 
the foundation on which the industry is built 
and wliich, in consequence, should be saTtdy 
and securely laid. It does not, all tlio sanus 
constitute the entire structure. The scicntillc*. 
worker is fitted to lay more foundations and 
even strengthen the existing basis, but tdm 
main structure must be built by others. It 
would be of much assistance, therefore, to t.hfi 
progress of industry if the significauc<’> ol 
the above could bo realised by all con(*eriUMb 
so that there need be no delusions regat'<lin?if 
the rOlo of the scientist in industrial organi- 
sations; so that his talent may be more 
usefully employed in the conduct of funda- 
mental researches leading to now indust.ricH 
or in solving technical difficulties relating t<» 
the existing ones rather than bo divort.ed 
into lines of work for which he is not (it( t»d 
and wherein he may prove a failure. 

The truth of this position is, no doubt>, 
realised by the more progressive induHtriuJ- 
ists, who collect together the right ty pc^M o f 
talent and organise them into a homog<ui(»>- 
ous machinery that constitute the prosporntiH 
industry. On the other hand, it iK not 
appreciated by many others, particularly in 
India where the management cont<’‘nt. 
themselves with finding the necessary fundn 
and leaving it to their scientific stall to 
become also the manufacturers, advortis<u‘H 
and even salesmen ! The result is that tluh 
scientist is obliged to neglect or put off Iuh 
legitimate duties. He is not generally 
by either temperament or training for 
different types of operations that lub in 
called on to undertake so that, more often 
than not, he fails in such vonturc^iR. 
Ultimately the industrial venture also provc>H 
a failure and the poor scientist comes in for 
general censure. 
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A critical inquiry into the failure of a ' 
number of industrial concerns both in India 
and abroad would reveal that most of them 
are due to faulty organisation. There is no 
doubt that certain important factors like 
the cost of raw materials, efficiency of the 
processes involved, demands of the market, 
external competition and the nature and 
extent of State assistance that largely 
determine the success or otherwise of any 
industrial venture, but being given favourable 
conditions, the prosperity of a concern 
depends almost exclusively on its efficient 
organisation. The right type of talent for 
each particular operation should be found 
and then fitted into the right place. It is 
the efficiency of this process that determines 
the ultimate success of an industrial 
venture. 

It is, perhaps, no exaggeration to state 
that some of the biggest industrial organisa- 
tions of the World, like several other great 
ventures, are essentially the creations of 
single brains. It is that master-mind which 
first conceives of the venture, selects the 
right kind of staff and co-ordinates their 
work into a homogeneous organisation. Such 
were Ludwig Mond in England, Alfred 'Nohel 
in Sweden, Andrew Carnegie in the United 
States and Jamsetjee Tata in India. Indus- 
trial geniuses of that type are, however, very 
rare. More often than not the business is 
managed by small groups of men, sometimes 
not more than two or three, who understand 
each other perfectly, who make up for each 
other’s shortcomings and work as a unified 
body. A management of that type would also 
possess the requisite vision, the right type of 
scientific as well as business outlook, neces- 
sary skill in the choice of staff and the 
co-operation of their workers. The success 
of many of the present-day ventures depends 
on the efficiency of the combination that 
constitutes the management. 

ll^ow the question arises as to whether 
the management should consist of business 
men with the necessary scientific outlook or 
whether it should also include scientists. A 
scrutiny of the compositions of the adminis- 
trative councils of the more progressive 
industrial concerns in different parts of the 
world would show that most of them include 
representatives of the branches ‘ of science 
relating to the industries concerned. Un- 
fortunately, such is not the case in India. 
More often than not, the management con- 
sists of business men — clever, cool-headed in 
their own ways — but sadly lacking in 


scientific outlook, with theresult that they a 
out of tune with their works and research sta 
at whose tender mercies they are often place 
for the progress of their venture. The resu 
is that the technical staff determine tlie polk 
of their heads and assume more powers ar 
responsibilities than they could do justice t' 
with the result that the major issues < 
production and distribution are obscured an 
the venture proves to be far less successfi 
than it could otherwise be. Sometimes tl 
reverse also happens. Tlie rnanagement- 
non-scientific in outlook — starts with a 
aggressive hand, with scant courtesy for tl 
opinion of their technical staff, so thi 
the latter is compelled to bow down to the 
ideas — often unworkable — so that the ventm 
loses in efficiency and ultimately prove 
a failure. It would be seen from the abov^ 
therefore, that the combination of tl 
scientific and the business outlook is essentii 
to the success of any industrial organisatioi 
Where the business men lack the necessai 
scientific outlook, the proper procedure f( 
them will be to choose scientific men i 
whom they have some confidence and pla 
out things in conjunction with them befoi 
launching out on their ventures. Tli 

representation of scientific interests in tli 
management ensures a certain amount c 
sympathy and friendliness for the technic? 
staff, as also appreciation of the difficultic 
involved in the various operations which g 
to make the industry. 'No industrial ventui 
will prove successful unless there is propc 
understanding and close co-operatio 
between the management and the technic? 
staff, and sooner this is realised by thos 
interested in industries, the better it will b 
for their veutures. 

In recent years, several industrial concerns 
particularly in India, have proved unsucces£ 
ful chiefly because of the over-lapping of th 
purely scientific and the ‘works’ staff er 
gaged on the manufacture. It would be c 
much assistance, therefore, to criticall 
examine the parts played by tlie two group 
of workers in a well-organised factory. Th 
research scientist provides, no doubt, th 
basic material for the venture. He conduct 
the necessary preliminary trials — all on sma 
scale — standardises the -conditions for th 
different operations and then passes on th 
details to the works staff who follow up th 
idea on commercial scale. It is very rare 
however, that the' operations lend themselve 
straightaway to developnitot on’bigger scab 
More often than not some of the steps whic 
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prove easy in the -laboratory turn out to be 
tiighly difficult on factory scale or prove 
Loo costly to be commercially successful. 
3ome of the difficulties can be overcome by 
3he works staff themselves who can modify 
3he technique to suit their requirements, but 
iases often arise when the problems will 
igain have to be referred to the scientific 
staff who will have to devise new methods 
)f managing the operation more efficiently. 
!n this manner there is frequent swing of 
technical researches between the laboratory 
md the factory until all the related pro- 
cesses are carried out to perfection. Even 
:hen the scientific staff will have to go on 
vith^their work, trying cheaper raw materi- 
ils, alternative methods of manufacture or 
)therwise go on improving on the process so 
Jiat the cost of production may be brought 
iown to the lowest possible limit and pro- 
lucts of the best quality, can be made 
ivailable at very small cost to the public, 
't is only then that the process will be 
n a position to hold the commercial field 
ind face continuous external competition 
uccessfully. In India, on the other hand, 
-he purely scientific work of the laboratory 
s made to overlap with the large-scale 
>peration in the factory, the same staff 
)eing employed for both the purposes. In a 
ew places there is some distinction, but it is 
mly in name because the qualifications and 
he experience of both the groups of workers 
jre of the same order so that the result is, 
nore often than not, highly unsatisfactory. 

The above defect is partly due to want of 
ufficient knowledge of the respective posi- 
ions of the two groups of operations in 
jU industrial organisation and partly to 
earth of the right type of talent, parti- 
ularly for the management of large-scale 
perations. There are still several indus- 
rialists who are slow to realise that the 
ure scientist, while being eminently suitable 
or the laboratory work, is not really qualified 
or the factory operations. In fact, it will be 

waste of talent to divert the research 
cientist from the laboratory where he can 
0 useful fundamental work to the factory, 
'he managements of many industries are 
ot, however, sufficiently alive to the 
ignificance of this weak point in their 
rganisation and make the mistake of trying 
D save money by employing the same 
ersons to look after both the laboratory 
^search and the commercial operations, 
he result has rarely ever been satisfactory. 

The question naturally arises as to what 


types of talent are required for the two 
main groups of technical operations in the 
industry — scientific research on the one hand 
and factory production on the other. We 
will first consider the requisite qualifications 
of the research scientist, because his work 
constitutes the basis of the industry. He 
must naturally be an expert in the related 
branch of science and possess the necessary 
imagination to determine how the scientific 
work should be directed so as to yield the 
final product at minimum cost. He must 
have an idea of the prices of the materials 
he works with, so that he may avoid the use 
of the more expensive ones if others, equally 
efficient, can be obtained at lower cost. He 
must be quick and energetic and be alive to 
the fact that the rapid solution of the basic 
principles determines either a successful 
patent or some quick advantage over other 
rivals in the field. The industry and skill of 
the research scientist may often make all the 
difference between large profits on the one 
hand and heavy losses on the other. The 
scientist must also have some idea of the 
difficulties involved in the translation of his 
processes into large-scale operations. His 
methods should also be so planned as to 
suit, as far as possible, the available equip- 
ment in the factory. He need not be an 
engineer but he must have some idea of the 
possibilities of the available machinery 
before advising his factory colleagues to 
carry out his plan of operations. By so 
doing, an expert research scientist would 
eliminate many of the difficulties to be 
encountered in the factory or, at any rate, 
so minimise them that the technical 
process soon becomes an accomplished 
success. The type of talent required for 
the purely scientific work in a factory is 
now being turned out by most Universities 
and Research Institutions in different parts 
of the world. It may not be very difficult, 
therefore, to choose the right type of men 
for conducting the purely scientific work 
leading to the organisation of Industries. 

The choice of the works staff, on the 
other hand, is very much more difficult, the 
chief reason being that the right type of 
talent is not available. Taking the chemical 
profession for instance, there are, perhaps, a 
few thousands in India alone who possess 
the requisite scientific knowledge but there 
are very few among them who have had the 
necessary works experience for conducting 
operations on commercial scale. The fault 
is not entirely that of the scientist. It is no 
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doubt true that many of them do not have 
either the interest or the inclination for the 
type of work that a factory demands, but 
there are also several others who, in spite of 
their keenness to learn, do not get the oppor- 
tunity for the right kind of training. 
Although hundreds of scholars have gone 
abroad in recent years either at their own 
expense or that of the State, for training in 
industries, only a few of them possess the 
requisite experience for initiating such 
industries. Most of them would, in fact, 
appear to have diverted their interests to 
purely laboratory work partly because the 
factories were more or less closed to them and 
partly because there still persists, in every 
part of the world and particularly in India, 
much glamour for higher degrees which are 
much more easily obtained through the 
laboratory than through the factory. It is 
this defect in the technical training of the 
staff, as also want of proper scientific out- 
look on the part of the management, that 
have been largely responsible for the non- 
expansion of several of the existing industries 
in the country or the failure of many of those 
that were started during recent years. 
These defects must be remedied at once for, 
otherwise, it would be very hard to envisage 
any useful industrial development in the 
country. 

The question which naturally arises is, 
how is the condition to be improved ? The 
factories in other countries would naturally 
close their doors to their would-be rivals. 
It is very doubtful if even the few factories 
now working in the country would be 
prepared to provide training that will lead 
to the development of similar industries 
elsewhere. It becomes necessary, therefore, 
that training in factory operations should 
be provided in public institutions specially 
equipped for the purpose. A move in that 
direction is already in progress in some 
parts of the country and it is not unlikely 
that the different technological institutes 
will soon turn out competent men who 
could carry out the factory operations 
relating to different industries. 

In modern times, with numerous rival 
organisations and hard struggle for existence, 
no industrial venture will be successful 
without the aid of adequate advertisement 
and sales agencies. It is not within the 
purview of this contribution to consider the 
organisation of these two important lines 
of activity, but it should be emphasised 


that they are outside the scope of 
scientist, who should not be asked 
shoulder them. 

N'ow what is to be the organisation 
the development of new industries It i 
vast subject by itself: so we will eonlhie « 
present remarks to those that relate to 
scientist in the factory. It is often sugges 
that the scientist should come forth with 
ideas and methods and get the business ri 
interested in the possibilities of the venti 
Some would even go further and suggest tl 
the scientific man should also work out. 
costs, and demonstrate the working of * 
factory on a small scale ; that he must a 
study the demands of the market and und 
take the disposal of the product. There 
probably a few men and women in the wo 
who can manage all the above-mentioi 
operations successfully, but the major 
cannot hope to do justice to more tlian ( 
each. In the more progressive countries, 1 
idea of a possible industry first originates 
the mind of the man with some money a 
the necessary liberal scientific outlook, 
then studies the possibilities of a ventu 
investigates the trade returns in the pa^ 
cular industry and, if the conditions pn 
encouraging, he proceeds farther to disc 
the possibilities with the scientist, who is 
expert in the particular branch’ and 
engineer with the requisite works experien 
He then provides funds and facilitates 
systematic scientific work either in a pi 
attached ' to his factory or in a resea 
institution where the operations could 
carried out on a small scale. If the pr 
minary researches prove encouraging, 
process is then tried on semi-commer( 
scale at a place where the required (M|u 
ment could be had. If this also pro 
successful, the process is then transferred 
the factory where the operation could 
carried out on the necessary large sc£ 
The other sections of the organisation v 
then naturally follow. 

It would be seen from the above tl 
although the scientist plays a very imp 
tant part in the development of industri 
there is yet much in the organisation 
which other types of talent are requir* 
The future development of industries in 1 
country depends, to no small extent, on t 
right type of organisation and if this coni 
bution has brought home a few fundamen 
facts relating to it, then our efforts woi 
not have been in vain. 
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Organic Manures and Plant Nutrition. 

By V, Subralimanyan, d.sc., f.i.o. 
and 

G. S. Siddappa, m.a., 

Department of Biochemistry^ Indian Institute of Science, Bangalore. 


HE importance of organic manures in 
agricultural practice has been recognised 
oin the earliest times. In ancient China, 
5 also, to some extent, in Aryan India, the 
bilisation of different forms of organic waste 
laterials as manures was regarded as an 
aportant item of field operation. In the 
irly days, as also in the centuries that 
)1 lowed, it was believed that the plant 
crives the bulk of its food from pulverised 
)il and manure together with water. The 
nportance of cultivation was therefore 
reatly stressed upon and farmers ploughed 
leir lands to bring it to a consistency suit- 
3 le for direct intake of soil materials by 
le plant. 

The discovery of the fertilising value of 
itre and various other mineral salts, as also 
le increasing evidence to show that the 
ant derives the bulk of its organic material 
om the carbon dioxide of the atmosphere, 
^ought about a rapid change in scientific 
million regarding plant nutrition by about 
le middle of the last century. The later 
eponents of agricultural science naturally 
•gued that the plant depends on soil only 
r its supply of water and mineral salts 
id that the application of bulky organic 
anures is not only expensive but also 
lite unnecessary. 

Many practical farmers, particularly those 
the older generation, did not, however, 
;cept the new theory of plant nutrition, 
liey continued to believe in the efficacy of 
rmyard manure and would not use the new 
ineral fertilisers except in small doses and 
lat in combination witli organic manures, 
[leir cautiousness did not meet with the 
mpathy of the younger generation, but 
bsequent experience has justified the 
isdom of such a policy. (1) Mineral ferti- 
lers are not consistent in their action. In 
vourable seasons they are as good as or 
en better than organic manures, but in 
asons of drought or excessive rainfall they 
bve often proved highly disappointing. (2) 
uls continuously treated with the same 
ineral fertilisers become increasingly acid 
alkaline in reaction. The average yields 
jru such areas tend to steadily diminish 


with time as compared with those of similar 
soils treated with organic manures. The 
observations on the permanent manurial 
plots at Rothamsted, Woburn and elsewhere 
lend strong support to this statement. (3) 
In horticultural practice, exclusive use of 
mineral fertilisers has, generally, proved 
unsatisfactory. I^ot only the yield but also 
the quality of produce is often reported to 
have suffered as the result of substitution of 
organic manures by mineral fertilisers. (4) 
In tropical countries, where soils are natur- 
ally deficient in organic matter, the response 
from exclusive use of mineral fertilisers has 
not generally been satisfactory. In many 
places, depressed yields, almost amounting to 
complete failure of crops, have been reported 
as the result of heavy applications of miner- 
als in quantities corresponding to those 
adopted in European countries. (5) In 
recent years, a number of workers— among 
whom particular mention should be made of 
McOarrison and his co-workers at Coonoor 
and Viswanatli and his associates at 
Coimbatore — have obtained evidence to show 
that grain and fodder crops raised on mineral 
fertilisers are comparatively less nutritious 
or otherwise poorer in quality than those 
raised on organic manures. The above and 
related observations have naturally led to 
the conclusion that organic manures play a 
more important part in plant nutrition than 
that of merely conserving moistui’o in the 
soil and reducing resistance to the plough as 
has so far been believed. 

A careful analysis of the different possible 
ways in which organic manures can assist 
plant nutrition would suggest the following : 
(1) They may decompose in the soil releas- 
ing minute quantities of certain rare minerals 
which are essential to plant growth but are 
not provided by any of the known combina- 
tions of mineral fertilisers. (2) Some of 
the organic constituents of the manures 
themselves or the products of their 
decomposition in the soil may be directly 
assimilated by plants with beneficial results. 
(3) The decomposition of organic manures in 
soils may be accompanied by profuse 
evolution of carbon dioxide which would be 
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assimilated by plants growing tbereon, 
thereby yielding heavier crops than would 
otherwise be possible. 

With reference to the first suggestion, 
it may he mentioned that most organic 
manures are essentially of plant origin, so 
that the prospect of their containing rare 
minerals not ordinarily present in the soil is 
rather remote. It is also known that the 
main mineral requirements of plants are 
confined to a few well-known groups, while 
the others are required in such small 
quantities that most soils in the world may 
be said to contain sufficient quantities to 
meet the most exorbitant demands of crops, 
almost indefinitely. 

Direct experimental evidence on this 
aspect of the problem has not, however, so 
far been adequate. A number of experiments 
were therefore carried out by the authors, 
adding varying quantities of the mineral 
residues of different organic manures, both 
by themselves and in combination with other 
minerals, to acid- washed sand and studying 
the effect thereof on plant growth. The 
experiments were carried out with a variety 
of plants and in different seasons : they 
were also repeated on a number of soils. As 
the result of a large number of observations, 
thus made, it is now possible to state, 
conclusively, that the commoner types of 
organic manures do not contain any rare 
forms of mineral matter that are essential to 
plant growth. The following observations 
which relate to one set of experiments would 

illustrate the above statement : 

Average dry 

Barley raised on weight of 

seedling in 
mg. 

Sand + Complete minerals . . 42 • 6 ± 1 • 7 
4“ ?> + Ash of farm- 

yard manure 
(by ignition) 36-8 ±1-2 
j? + jj + Mineral resi- 
dues of farm- 
yard manure 
(after repeat- 
ed treat- 
ment with 
hydrogen 

. , ^ . peroxide) .. 37-5 ±1-6 

As already mentioned, the idea of organic 
manures or their products of decomposition 
serving as direct nutrients to plants dates 
back to the earliest times, though experi- 
mental evidence on this aspect of the 
problem is still inadequate. Particular 


mention should be made of the work 
Wildier who noticed that yeasts do n 
flourish except in presence of an organ 
substance, ^ Bios’, present in beer woi 
yeast water and such like media; 
Bottomley and Mockeridge, who observ< 
that growth of certain aquatic plants is n 
possible except in presence of certain sii 
stances, the ^Auximones’, which are pr 
sent in organic manures. Later rosearche 
by a number of workers, have not entire 
supported the observations of Wildier ai 
Bottomley. The practical significance 
such findings, in relation to field practice, 
still not clear. 

With a view to obtaining some dire 
evidence on this aspect of the problem, 
number of experiments were carried out 1 
the authors with pot-cultured plants, 
one set of experiments, a nuniber of organ 
substances were added to acid-washed san 
both by themselves and in combination wi 
different mineral salts, and the effect there 
on plant growth studied. The experimen 
were repeated in different seasons and wi 
various species of plants. In another seri 
of trials, aqueous extracts of different c 
ganic substances were injected directly in 
the plant system and the effect thereof ( 
growth and reproduction determined. T 
injections were also repeated at various stag 
of plant growth and in different seasons. 

The observations on sand-cultured plan 
have shown that [a) even under careful 
controlled conditions it is not possible 
prevent the action of micro-organisms on t 
added organic substances, and [h) the effo 
produced by minute quantities of differe 
organic substances, at any rate in tl 
earlier stages of plant life, is indistinguis 
able from that produced by mineral fe 
tilisers applied together with them. TJ 
following table presenting one set of obse 

vations would illustrate the position : 

Average di 

Barley raised on weight o 

seedling ii 
’ mg. 

Sand (1 • 5 kg.} + Complete 

minerals .. 27-4 ±0 
>> + ,, + Dried 

blood (0-05 g.) 26-4±0- 
+ V + Aqueous 
extract of dried 

. . blood (0-05 g.) 27-7±l- 

Tbe injection experiments -were first cai 
ned out with the sun flo-wer plant [Eeliai 
thus mnus Linn.) and then extended t 



November 1933] 


CURRENT SCIENCE 


163 


other species. The observations showed 
that aqueous extracts produce no appreciable 
effect on plant growth. Eepetition of the 
experiments on comparatively mature plants 
showed, however, that minute quantities of 
certain substances produce an ent irely 
different, but no less important, effect by 
increasing the proportion of flower and seed 
to the whole plant as illustrated by the 
following results : — 


Fluid injected 


Yeast extract 


Percentage (weight) 
of flower to the 
whole plant 
in mg. 

24-4 


Farmyard manure extract 24-8 


Soil extract 


21-7 


Distilled water (control) 13*1 


The foregoing observations are of consider- 
able practical importance and are now 
being extended to a large number of agri- 
cultural as well as horticultural plants with 
a view to (a) determining the nature of the 
constituents responsible for the elfects 
observed and the mechanism of their action, 
and (b) devising methods of extending the 
treatments to field practice. The effects of 
injecting a number of new substances are 
also being studied. A number of new* 
methods of direct feeding are also being 
tried. 


There is evidence to show that (1) the 
carbon dioxide content of the air above a 
soil treated with organic manure is generally 
higher than that above a similar area which is 
either left unmanured or treated with mine- 
rals, and (2) when a soil is under vegetation, 
the carbon dioxide content of the strata of 
air below the leaves is higher tlian that 
above them. These observations combined 
with the fact that, other conditions being 
alike, photosynthetic assimilation is propor- 
tional to the concentration of carbon dioxide 
in the air, would suggest that the beneficial 
effect of organic manures is at least partly 
diae to the enrichment of the atmosphere 
with that gas. On the other hand, it may 
be argued that, being a gas, carbon dioxide 
would get readily disseminated in the 
atmosphere so that plants raised on mineral 
fertilisers would receive about the , same 
supply of that gas as those grown on organic 
manures. Moreover, it should be admitted 
bhat artificial enrichment of the atmosphere 
with carbon dioxide does not always lead to 


increased crop yield : in fact, the exhaustive 
researches carried out in Germany and 
elsewhere would show that many of the 
crops do not respond favourably to that 
treatment. As further arguments against 
the theory, it may be pointed out that (1) 
no experimental evidence has, so far, been 
obtained to show that plants can flourish 
in the absence of atmospheric carbon dioxide 
while it can bo demonstrated by water and 
sand culture experiments that they can 
live and grow independent of organic 
manures, and (2) the quantitative carbon 
relations between the soil, the plant and 
tlie atmosphere have not been defined so 
that it is not possible to state as to what 
extent the increased production of carbon 
dioxide in a soil is due to the oxidation of 
the organic manure alone. 

A critical analysis of the literature on this 
aspect of the problem would, however, 
reveal that (a) although plants can be 
raised in the absence of organic matter, yet 
the growths thus obtained are rarely ever 
so satisfactory as those on soils, particularly 
those which are naturally rich in organic 
matter or receive good dressings of organic 
manures, and (b) the previous workers who 
sought to increase crop yield by artificially 
enriching the atmosphere with carbon di- 
oxide did not take the aeration of roots into 
consideration. There are very few plants 
in nature wliich can flourisli without ade- 
quate root aeration, so tliat abnormal 
increase in the concentration of carbon di- 
oxide around the plant would naturally 
reduce the supply of oxygen to the roots, 
which would, in consequence, suffer. The 
availability of carbon dioxide from organic 
manures would, on the other hand, be 
largely determined by oxidation changes in 
the soil which, in turn, are dependent on 
soil aeration, so that the two essential 
conditions, namely, adequate supply of 
oxygen to the roots and increased concen- 
tration of carbon dioxide around the leaves 
would both be satisfied at the same time. 
It may be concluded, therefore, that the 
evidence on this aspect of the problem is 
still incomplete and that further work is 
needed to define the nature of the relation 
between the decomposition of organic 
matter in the soil and photosynthetic assi- 
milation of carbon dioxide. 

With a view to throwing some fresh light 
on the above and related questions, a num- 
ber of experiments were carried out, adding 
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to be as follows. The body, spirally con- 
verging on to the sun, hits the surface 
almost tangentially at a small angle and its 
penetration into the sun might be only to a 
small depth. If at all it is massive, its total 
rise of temperature and loss by vaporisation 
might be only slight during its rush through 
the solar atmosphere. Hence its penetra- 
tion into the sun is certain. The angular 
velocity of its own rotation about its axes is 
sure to impart a rotation to the region of 
the sun round the point of impact and this 
explains at once the observed axial magnetic 
field of every sun-spot. The partial vapori- 
sation of the body and outrush of the 
vapours accompanied by expansion and 
cooling explains the darkness of the spot, 
and the spectral changes noticed in spots. 

Since the entry of the body into the sun is 
far from normal, because of its high velocity 
in its orbit, it is sure to get out, a process in 
which it may be assisted by the centripetal 
force due to the rotation of the sun itself. 
If the intense heat explodes the body, the 
emergence becomes multiple instead of being 
single and it accounts for the trailing spots 
being often multiple instead of being single. 
It is interesting to note at this stage that 
the direction of rotation imparted to the 
solar surface at emergence (from our view- 
point) is opposite to that at entry, even 
though the body continues to rotate all the 
time in the same direction. Thus the lead- 
ing spot being opposed in magnetic polarity 
to the trailing spot or spots finds a ready 
explanation on this hypothesis. That the 
trailing group of spots all of them have the 
same polarity naturally follows. That in a 
solar cycle the polarity of leading spots 
remains unchanged also follows. That spots 
usually occur in pairs also naturally follows 
if we assume the incident body to emerge 
out of the sun, probably to skim the surface 
again giving rise to another set of spots. 


Magnetic polarity observed even in localiti< 
showing no visible spots also follows, if v 
realise that some of these incident bodh 
may be too small to give rise to a spot ■ 
appreciable size on the surface of the su 
All the same they give rise to rotations c 
the solar surface and they are revealed to i 
as spots by this magnetic effect. 

The only remaining aspect calling for i 
explanation arises from the observation tin 
in succeeding 11-year solar cycles the 
seems to be a reversal of the magnet 
polarity. Our observation and study of su 
spots has not extended through a numb 
of cycles to really justify such generalisatior 
But inasmuch as the" indications are, 
stated, we may examine to see how this fi 
in with our theory. All that one has to ma 
is the further assumption that there a 
two sets of such planetary bodies goii 
round the sun with a 22-year period with 
l^hase difference of 11 years between ther 
the individual rotations in the two sets • 
bodies being in opposite directions. 

What these bodies might be, if they a 
the shattered remnants of comets or planet 
if they are the remnants of the arms of 
spiral nebulae whose nucleus is our sun a 
ideas that suggest themselves for furth 
examination. The long period seems 
suggest a cometary orbit of great ecce 
tricity and one wonders if any evidence 
available for the axial rotation of t 
comets. Possibly a cometary theory f 
the origin of sun-spots is not entirely 
new idea. But the writer is not aware 
any attempt to explain the magnetic pola 
ties and peculiarities of sun-spots on t 
assumption of the planetary rotations 
such cometary bodies. Hence this nc 
theory of origin and behaviour of sun-spc 
is put forward for further examination 1 
those engaged in the study of sun-sp 
phenomena. 
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Megalithic Work in Assam. 

By Dr. J. H. Hutton, o.i.e., d.sc., Radnor. 


■jY/TEGALITHlC work in Assam is important 
not only as bearing on the cultural 
and racial relations between Assam and the 
adjoining regions, but also as bearing on the 
whole question of Indian pre-history, and 
Df her cultural and racial connections with 
blie Mediterranean and with Oceania. 

Megalithic work in Assam has definite 
associations with the dead and with their 
nosi mortem, future, and this probably applies 
ilso to the Megalithic Avork throughout 
[ndia. At the same time sucli work is, at 
iny rate in Assam, also definitely phallic in 
iertain aspects. Tlieso two sides of the 
iulture are interdependent and go together 
^0 constitute a fertility cult of the dead. 

The souls of the dead are associated with 
u'ops and with life in general. The under- 
ying principle is well illustrated by the 
Caren doctrine that the soul consists of 
ome sort of life-matter emanating from the 
>ody so to speak, when the body dies, and 
intering the crops and so imparting life to 
hem and tlience in a recurrent cycle to 
►easts and men. This idea of life as a 
inite material substance limited in quantity 
•5 common in Assam and may bo illustrated 
•y the Lushci conception of it as rising from 
ho body and falling to earth as it were dew, 
Miis conception is possibly connected with 
3S association with water and with the 
omains of a dual fertility cult which con- 
eives of the sky as male and fertilising a 
3malo earth. Tliis material conception of 
[le soul or life as a substance has also led to 
[le practice of providing receptacles for it 
fter the death of the body, in the shape of 
moden statues or of stones, generally, but 
ot always, in tlie form of rough stone 
loiiurnents, sometimes phallic in shape, 
'or some stone menhirs are definitely 
hallic, wliile others replace wooden emblems 
'Inch are phallic. All have definite associa- 
ons with the fertility value of the individual 
)r whoso life-matter they are provided, and 
enerally with the fertilisation thereby of 
le community for which purpose the phallic 
lape of the monument may have a sympa- 
letic magical value. (It may here be pointed 
lit that the confusion between the magical 
alue of the phallic emblem and the value 
I the statue as a receptacle for life-matter is 
ssisted by the fact that both the phallus 
id the human body when reduced to the 


minimum of individual design are hardly 
distinguishable from one another. In any 
case the practice of erecting statues of the 
dead to house their life-matter impinges very 
closely on the magical phallic fertility cult.) 

This cult of the life-matter of the dead 
appears in Assam in varying forms. The 
well-known monoliths at Dinapur are similar 
in design to the wooden emblems used at a 
fertility ceremony by the Angami ISTagas, 
who, however, use simple menhirs differing 
merely in size to represent the two sexes, or 
to house their life-matter. On the other 
hand they are traditionally believed to 
occupy the site of an ancient market place 
or meeting place such as is associated with 
rude stone monoliths at I'Tartiang in the 
Jaintia Hills. Here, however, as in the 
stone monuments of the so-called Kachha 
JSTagas, the female principle is represented 
by a flat stone dolmen while the male is 
again an upright menhir. It seems likely 
that this method of representing the male 
and female principles has been forced on the 
Syntengs by the nature of the material 
used, as they appear to have migrated from 
the North Oachar Hills, and to have left 
behind them their typical clan mortuaries 
with twin waterpools like those still associat- 
ed in the Khasi and Jainfcia Hills with the 
cult of the dead clan, but having huge 
phallic urns of sandstone (some still contain- 
ing remnants of burnt bone) instead of the 
rectangular cists now used by the Khasis 
and Syntengs for that purpose in their 
present country in which only an unwork- 
able gneiss is available for the construction 
of receptacles for the bones of the dead. 
Even in the north Oachar Hills sites, 
however, the use of a menhir and a dolmen 
(of the type for which Mr. Perry uses the 
term dissolith) is found by the side of the 
twin tanks which are still spoken of by the 
present inhabitants as the “ dancing places ’’ 
of their predecessors. The pre-historic 
mortuary urns of these sites are in some 
cases definitely female and in others defi- 
nitely male in form, suggesting the stone 
cists still used by the Konyak Nagas which 
take the form of the sex of the individual 
whose skull is found within, the life-matter 
being accommodated immediately after death 
in a wooden statue pending the removal of 
t he head from the corpse when putrefaction 
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has facilitated its detortion. Some other 
allied tribes, however, content themselves 
with a wooden statue of the dead with horns 
projecting from the head to receive and 
protect the skull of the deceased which is 
conceived as passing downwards from the 
skull into the figure below. Menhirs and 
dolmens, however, are found in the villages 
of these same tribes, though their precise 
significance has not yet been determined, 
and much resemble those put up by some 
Angami i^'agas- The latter also erect memo- 
rial menhirs which rise from a stone platform 
which is trapezoid in form, one of the two 
parallel ends being always shorter than the 
other while the two sides are of equal length. 
It seems likely that this platform is so 
shaped to represent the female principle and 
the whole construction is analogous to the 
lingam and salcti of Hinduism. 

It would seem that from being of individual 
value as a receptacle for life-matter, virtue 
has attached to the use of great stones 
in general, particularly in association with 
the dead or with water. Thus, they have been 
used in the erection of forts by the Angami 
IsTagas, these forts usually occupying sites 
under which the founders of the village have 
been buried. ITo doubt the life-matter of 
the deceased gives strength and perpetuity 
to the building. Megalithic bridges also 
occur in Assam, and monoliths are very 
frequently erected on the banks of rivers, 
particularly at bridge-heads. Megalithic 
temples and paved approach roads are found 
associated with fertility cults, and in two 
such cases at any rate temples of this kind 
have been associated with human sacrifice or 
fertility cults ; it may be observed that Assam 
has been a stronghold of Tantric worship. 

A number of parallel instances of this 
belief in a material life- substance as 
noticed in other parts of India will 
be found in chapter eleven of the Report 
on the Census of India, 1933. It will 
be enough here to give a brief reference 
to the brass images made by Kolis, who 
collect them till they have an inconvenient 
number and then consign them to a stream ; 
to the metal image of the dead, placed in 
miniature dolmens and periodically wor- 
shipped, of a tribe in Travancore in Southern 
India; to the Munda and Oraon practices 
of putting up stones in honour of the dead, 
such stones being in the case of Mundas 
collected in clan or tribal groups. In some 
cases there seems to be a connection between 
stone monuments and pot burial, as the 


Konyak Ij^agas who use stone cists have ai 
alternative method of burying the hea« 
of the deceased in a pot the mouth of whicl 
is covered by a second pot or bowl inverted 
The use of wooden life-receptacles has : 
close parallel in the Nicobarese practice o 
interring the bones in a wooden statue wit! 
the skull as a head. The west coas 
structures in the form of stone chambers witl 
a circular cap, mushroom dolmens the; 
might be called, have no close parallel ii 
Assam but it is possibly significant that botl 
the chessmen monoliths at Dinapur an< 
the stone urns of N. Cachar have thei 
domes incised with cross lines like the cap 
of the mushroom dolmens, while the Khas 
monoliths sometimes have a round ston* 
superimposed. It may be added that tlier- 
was a close parallel to Dinapur chessmen t< 
be found in one or two of the carved pillar 
at Lohazdagga in Chota Nagpur. Tli< 
holed dolmens of Southern India have m 
directly corresponding parallel in Assam, bu 
it is possible that the reason for the existence 
of the hole is to be inferred from tin 
Kuki custom of inserting a bamboo int( 
the grave (sometimes stone lined) tc 
provide for the ingress and egress of the soul 
a custom which appears again, also ii 
association with monolithic work, ii 
Madagascar. There is, however, no knowi 
parallel in Assam to the stone cist buria 
described from Jewurgi in Central Indif 
which is apparently not dissimilar from som( 
South Eussian burials possibly of some 
proto-nordic association. Nor is there 
anything in Assam that corresponds to tlu 
baked clay cist and capstone of the 
Hyderabad burials, though parallels can be 
found to the ring of stone that surmount? 
the grave and the occasional menhir of the 
Hyderabad burial areas. There is no precise 
parallel to the circle of menhirs of N. India 
in which marriage processions stop to dance, 
though circles of flat stones are put up 
to commemorate deceased persons who liave 
been particularly rich and prosperous 
and have therefore high fertility value, 
and at Gwilong or Togwema in the Manipur 
State (for instance) dancing, swimming 
and wrestling take place inside a group of 
menhirs in honour of the dead at one 
of the agricultural festivals of the year, 
and in Angami villages it is common for 
the pullers ” of phallic wooden to stop 
and dance in what are known as pools’’, 
open spaces of the village often associated 
with stone monuments. 
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The theory is advanced that all these 
ustoms are associated with a conception of 
ife as a material and finite substance, a 
onception which leads logically to head 
Lunting, cannibalism and human sacrifice as 
leans of obtaining life-matter. It is well 
nown that primitive languages are 
xceedingly poor in abstract terms ; abstrac- 
ions are therefore almost certainly foreign 
3 primitive thought. It is suggested that the 
rst conception of life is likely to have 
risen from an attempt to comprehend death 
nd the obvious but not easily explicable 
ifference between a living man and a corpse. 


Letters to 

Hydro-Electric Schemes in India, 

WAS very much interested to read a 
tter by Dr. 11. E. Watson on Hydro - 
lectric Schemes in India, in the August 
sue of the Current Science. 

Tn general, the note appears to have 
ien based on certain illusory defects, 
ut, however, in the following brief note a 
V/ explanations have been given which 
ill show that the adoption of 25 cycle 
equency by the Mysore Government is not 
indicapping them as pointed out. Tn 
ct, it will be clear that it is no handicap 
all. 

The clucf points raised in the note 
f erred to are : — 

(1) Defects regarding linking Mysore in 

future with the rest of India in case 
a grid system develops. 

(2) The handicap which Mysore will be 

liaving in case railway electrification 
is taken up. 

(3) Effect of 25 cycle ligliting on the eyes 

of the villagers. 

1. No doubt most parts of India are 
opting in general 50 cycle system for the 
wer generation and distribution system, 
le existing 25 cycle system in Mysore is 
G to the fact that tlie scheme was started 
ig before any other scheme in India had 
en taken up. But this does not isolate 
from the rest of India. There is machi- 
ry available to link the 25 cycle system 
til 50 cycle system if we want to do so 
d the object of such a linking in general 
to utilise the spare power available during 
peak-loads from one station to other 
btions whore the load demand is more and 
3 station by itself is incapable of meeting 


By a savage, unable to grasp any conceptions 
but those of concrete and finite matter, 
life would naturally be regarded as a finite 
material substance separable from the body 
and hence a wide field of speculation 
leading on the one hand to the practice 
of human sacrifice and other such means 
of obtaining life-matter, and on the other 
to the Vedantic philosophy which regards 
the body as a mere shell to house the soul, 
and only one of many such. It is suggested 
that this philosophy of life originates in the 
pre- Aryan civilisation of India, probably of 
Mediterranean or Syrian origin. 


the Editor. 

it. In the case of Mysore, such a spare 
power during off peak-load hours to the 
extent of about 25 per cent of its capacity 
can be made available for other systems 
when the grid system is adopted by such a 
machinery. The cost of such a machinery 
will be about one per cent of the cost now 
involved in changing the whole system to 
50 cycles. In view of the above flexibility 
available it is but natural that it would be 
wasting money if an attempt is made to 
change the equipment so that the general 
supply becomes 50 cycles. 

Tlie next important point which prevents 
any such scheme being adopted is the point of 
view of the consumers who have purchased 
motors and other machinery suitable for 
25 cycles whose equipments will have to be 
replaced at departmental cost if such a 
frequency change is adopted and the cost of 
such an arrangement obviously is prohibi- 
tive. 

2. The difficulties, enumerated by the 
writer, that Mysore would be experiencing 
in case A. 0. electrification of railways is 
adopted are not real. It is an established 
fact that the use of direct current for 
traction purposes lias many distinct advan- 
■ tages and many of the electrifications in 
India have adopted D. 0. system. From a 
perusal of the recent advancement made in 
the design and satisfactory operation of 
mercury arc rectifiers it will be seen that 
the recent experiment on A. 0. electrifi- 
cation, which claims almost equal flexibility 
with the D.C. electrification, is further set 
back by the advantage gained in the natural 
characteristics of the rectifiers which, 
probably, will permanently claim super- 
. iority for P. 0, olectriflcation over A- C. 
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electrification of railways and tlins the ques- 
tion of A. C. electrification may permanently 
be postponed. 

From the above it can be seen that if 
Mysore intends electrifying its railways it 
will have to adopt D.C. system and when 
D.C. system is adopted no question of fre- 
quency arises and Mysore will not be handi- 
capped in any way. 

3. The question of the effect of low 
frequency illumination on the eyes is a point 
which I do not want to answer as it is 
beyond my sphere of activity. But the 
following short explanation will establish 
the fact that the rural areas have gained to 
a large extent at a small sacrifice if the 25 
cycle lighting is considered harmful at all. 
The amenities of life resulting from the 
electrification of a town were only within 
the reach of the people living in Bangalore 
and Mysore. It was the desire of the 
present Dewan to see that these amenities 
were made available to the ryots in villages 
and the people in other head- quarters, as 
they form a larger portion of the population 
of the State. But there were two difficulties 
to be surmounted : — 

(a.) The ryots, as a rule, were poor and 
could not afford to pay for the 
amenities at the same rate as the 
people in Mysore and Bangalore 
could afford to do and the Munici- 
palities were agreeable to get their 
town electrified provided it did not 
cost them very much more than 
what it would cost them at present 
to maintain kerosene lamps. This, 
of course, is due to their poor con- 
dition. 

(&) On the other hand, Government could 
not undertake such works and 
invest large capital where the return 
was very low. 

Thus, the department was called upon to 
find a solution for the two diJQficulties men- 
tioned, and on careful planning it was found 
that if the same distribution mains are 
adopted to carry power load during day 
and lighting load during night the capital 
cost involved in the electrification of a town 


has been kept in view that when the lighti 
load improves in each of the sub- sections t 
department will have to install frequen 
changer sets converting the existing lighti 
system to 60 cycles and maintain the pow 
supply at the 25 cycle system. This w 
not involve any additional expenditure 
the part of consumers themselves and t 
increased revenue in lighting installatio 
will justify the capital expenditure involv 
in changing the frequency from 25 to 
cycles which is being done at present 
Mysore and Bangalore. 

It is hoped that the few points noted abo 
will convince the people concerned tl 
Mysore is not going to be an island as far 
the electrification scheme is concerned as 
may appear to be. 

Mohamed Hayath. 

Bangalore, 

Sepiemher 14, 1933. 

A Triploid Plant in Rice (Oryza saliva). 

In the fourth generation of a cross betwe 
two varieties of rice, an abnormal plant w 
noticed characterised by marked sterili 
with only five seeds setting, out of neai 
800 spikelets. This plant on cytologic 
examination proved to be a triploid. This 
the second instance of the occurrence 
triploidy in rice, the only other record 
case being in Japan where Hakamori (193' 
observed a triploid plant in the eigh 
generation of a cross between two variet 
and determined its nature by noting 
chromosomes in root tips. 

Aceto-carmine smears were employed 
study the meiosis of this plant. At Dial 
nesis, 12 trivalents are usually observe 
though occasionally cells are met wit 
where the third member of one or mo 
groups appear unassociated with its hon: 
logues (Fig. 1). At metaphase (Fig. 
normally the 12 groups arrange themselv 
on the equator and very early in the anapha 
the members of the trivalent groups disjo 
into distinct units and assort apparently 
random to the poles. In the material so f 
examined the distribution of the chrom 


would be considerably reduced, and it was somes to the poles was found to be either 
also found out that if the capital cost was and 18 or 17 and 19. Frequently univalen 
reduced by this means the Municipalities are seen to split (Figs. 3 and 4) and the sp 
were capable of giving a revenue which halves either move to the opposite poles 
would be reasonable on the part of Govern- to the same pole. The second division 
ment to invest the capital involved. Thus, 

it was adopted and 25 cycle lighting had to i Nakamori, E., Plant Breeding Abstracts, 
be resorted to. But this point in the design No. 3, 1932, Imp, Bur, Plant Genetics, 
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more regular and the resulting microspores 
are of varying sizes, most of which degene- 
rate into empty pollen grains. It is probable 



1. Diakinssis in the triploid (X 333) 

2. Early metaphase triploid (X 333) 

3. Late anaphase triploid (X 333) 

4. Early anaphase triploid (X 500) 

Note the splitting univalents (a) in (3) and (4). 

that this plant arose by the fusion of a 
diploid and a haploid gamete. The investi- 
gation of this point and further detailed 
study of tliis plant are in progress and will 
form the subject of a separate article, 

K. Kamiah. 

N. Parthasarathi. 
S. Eamanujam. 

Agricultural Eesearch Institute, 

' Lawley Eoad, 

Coimbatore, 

October 14, 1933, 


A Note on Fossil Angiospermous Fruits from 
the Deccan Intertrappean Beds of 
Central Provinces. 

During the last four years the author has 
collected a large number of silicified angio- 
spermous plants^ from the Intertrappean 
rocks of Mohgaon Kalan, in Ohhindwara 
District, C.P. This collection includes 
several specimens of Nipadites, trilocular 
and multilocular fruits. 


Though Hislop^ appears to have collected 
during the sixties of the last century, some 
globular multilocular and two trilocular 
fruits from similar beds in Central Provinces, 
description of none of these has been record- 
ed. Moreover, there is no mention of tlie 
occurrence of N-ipadites in his collection. 
The present discovery is, tliereforc, signifi- 
cant in being probably the first of its kind 
in India. 

The present note is intended to give a brief 
description of the various fruit typos from 
the Mohgaon locality. The very limited 
knowledge of systematic Botany has so far 
confronted the author in arriving at the 
true affinities of these angiospermous fruits 
and he would, therefore, through this note, 
be glad to invite suggestions from the 
systematic Botanists. 

The specimens of Nipadiles fall into two 
distinct groups necessitating the creation of 
two new species. NipacUtes compressus 8p. 
nov. — Those are drupes of medium size with a 
planoconvex or lenticular cross-section, and 
with 3 — 4 longitudinal ridges converging 
on apical side into an umbo and terminat- 
ing on the other into a flat base. Pericarp 
is usually thin with smootli epicarp, finely 
fibrous mesocarp, and a hard endocarp. 
Seed is very large, only sliglitly smaller 
than the fruit and extends from base to 
apex reproducing the irregularities of tlio 
surface (Pig. 1). 

Size. — 4 *7' to 8*5 cm. long, 4*0 to 4*5 cm. 
broad, thickest 2*0 to 13-3 cm. near the apex 
thinning gradually towards the base. 

Remarlzs. — Eesomblos much with Nipadi- 
tes lanceolatus Bowerbank. Eeprosented by 
at least 3 complete well-preserved speci- 
mens. 

Nipadites Mndi. Sp. nov. — This is I'opro- 
sonted by a single, exceptionally well-preserv- 
ed complete specimen. It is a drupe of 
moderate size (5*6 cm. long, 4*2x3 cm. in 
cross-section near the apex), obovate or 
pyramidal in shape, thickest near the apex 
and narrowing towards the base. The cross- 
section is four-sided with no two sides equal 
or parallel. On the apical surface a small but 
prominent eccentric umbo sends out four 
ridges to the four corners, running to and 
converging towards a narrow base which 
carries a broad round stalk-cavity. The 
epicarp is thin and smooth, mesocarp of 


1 Eode, K. P., “ Petrified Palms from the ^ Hislop, “ Remarks on the Geology of 
Deccan Intertrappean Beds,” J. Jkf. iW. ^oc. Nagpur,” Jour. Bom. Br. Boy. As. Soc.^ 6, 
Ind., 5, No. 2, p. 75, 1933. pp. 194-204, 1861. 
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variable tliickness is compactly fibrous while 
the endocarp is thin and hard. The seed is 
3*5 cm. long, nearly oval or ellipsoidal in 
cross-section (2-2X2-8 cm.); it has large 
cavity partly filled with crystalline silica 
while its outer surface is smooth or finely 
reticulate (Fig. 2). 

The Fossil Trilocular Fruits. — There are 
about a dozen specimens of trilocular 
fruits triangular in cross-section and with 



a mango-like outline in longitudinal section. 
The fruit contains three large elongated 
seeds placed vertically in three fertile loculi 
and separated by moderately thick septa 
continuous with the central column and the 
inner layer of the pericarp. One of the three 
seeds is often abortive while the well-deve- 
loped seeds are more than twice as long as 
broad and vary in thickness as well as in 
outline. They are commonly hollow showing 
a probable albuminous nature while an 
outwardly directed beak-like prolongation 
might indicate parietal placentation which 
is otherwise obscure. The fruit wall is very 
characteristic and is traversed by numerous 
ribs and furrows associated with U-shaped 
fluid canals running the whole length of 
the fruit. The whole fruit was contained 
in a cuplike receptacle carrying the stalk of 
the fruit while its ventral surface reproduced 
the furrowed appearance of the fruit surface. 
There is no clear indication of the true 
dehiscence of the fruit. 


In size the fruit is 4-0 to 4-5 cm. loi 
2*5 to 3 cm. broad and nearly as mn 
thick in the middle tapering more towai 
the apex than towards the base. 

The fruit shows several charact 
common to Euphorbiacese and has the 
fore been provisionally placed in a n 
genus Tricoecites and specifically nam 
as T. trigonum. 

Multilocular Fossil Fruits. — There i 
again a number of small globular max 
seeded fruits which form a group by the 
selves. They are nearly spherical in sha] 
about 2 cm. in diameter, and usua 
with slight depressions at the basal a 
apical ends. The surface is glabrous and 
traversed by eight longitudinal depressic 
converging at the two ends. Each of the ei^ 
loculi contains two rows of about ten sm 
elongated seeds each, with axile placentati 
placed in a roughly radiating manner oi 
stout columnar central axis. The fruit i 
capsule with a loculicidal dehiscence. 

The fruit shows great resemblance w 
GUGumites Bowerbank in external appearai 
but since the internal seed arrangement 
this genus is not well known it is diffle 
to rely on external resemblance alone. 

The detailed study of these fruit ty] 
along with the discussion of their afiinit 
will be published in due course but in 1 
meanwhile the author will be very thank 
for all suggestions helpful in arriving 
the true affinities of these fruits. 

K. P. Eode 

Department of Geology, 

Benares Hindu University, 

October 25, 1933. 


A New General Method for Synthesis of 
Substituted 0-aldehydo Carboxylic Acids 
A Preliminary Note. 

There are very few really good methc 
available to-day for the synthesis of subs 
tuted 0-aldehydo acids. Thus the major 
of the mono-methoxy and dimethoxy 
aldehydo acids have either still to be syntl 
sised or have been synthesised by metho 
which are either not of general applicati 
or are too tedious. At the time wh 
these researches were started, only ^ 
opianic acid, and opianic acid had be 
synthesised. The synthesis of m-opiar 
acid was first accomplished by Perkin a: 
Fargher {J.G.S., 119, 1724, 1921) in accor 
ance with the scheme : — 




i 
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Unfortunately this excellent synthesis 
cannot be generally applied ; firstly, because 
it is very difficult to introduce the acetyl 
group in the required position and, secondly, 
because the oxidation of substances of the 
type II, gives rise to a variety of ditferent 
products which are often difficult to separate. 
Applications of Eeimer-Tiemann reaction 
also cannot be used as a general method for 
the synthesis of 0-aldehydo acids (compare 
Perkin and Stoyle, c7.(7.a9., 123, 3172, 1923). 

The only other method wliich has been 
tried successfully is the method of the 
oxidation of Phthalidos. Thus opianic acid 
(VI) has been obtained by the oxidation of 
meconine. 


MeO, 


MeO 


CO 


\/ 

(V) 


Clio 


\ 


MgO, 


MeO 

/\ 
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COOH 

OHO 


(VI) 


This method is also of only limited 
application as is sliown by the failure 
of attempts at direct oxidation of rjs me- 
conine (Solomon Ber., 20, 888, 1887 ; 
Edward, Perkin and Stoyle, 127 , 

196, 1925 ; Chakravarti, J. Indian Ghem. 


Soo., 6, 208, 1929) of 3 :4“methoxylen 
dioxy-phthalide (Perkin and Trikofi 
J.G,S., 129, 2931, 1926) of 1 : 5 methylen 
dioxy-phthalide (Stevens and Eobertso 
J, Ghem, Soc., 131, 2791, 1927) and of - 
methoxy-phthalide (Chakravarti and Perki 
J.G.S., 197, 1929). The present author tri( 
a number of devices to get over this difficull 
in 1929 (J. Indian Ghem, JSoc.j 6, 209, 192£ 
In the case of ijs meconine, more recent’ 
still, Eobinson and Greenwood succeeded 
converting it into ifj opianic acid by fir 
converting ijj meconine into ^-i/>gnoscopii 
and then oxidising the p-?/f-gnoscopii 
(J.O.iSf., 1371, 1932). 

The present author tried to devise 
number of general methods for synthesisir 
methoxy-O-aldehydo acids in 1928. As 
result of this and subsequent work tv 
general methods have been developed, oi 
starting from the hydriudones, and tl 
other from the substituted derivatives • 
naphthalene. In the latter method 
symmetrically disubstitutod or symmeti 
cally tetra-substituted naphthalene dcriv 
tives are oxidised with alkaline permang. 
nate under special conditions. To take i 
example, when 2 : 6 dimethoxy naphthalei 
(Vllj is oxidised, 5-methoxy-phthalon 
acid (VIIT) is first formed wliich is rcadi 
converted into 5-methoxy phthalaldeliyd 
acid (IX). 
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The idea behind the synthesis is that number of such syntheses has been e£foot< 
•whichever benzene ring is ruptured during and an account of the synthesis of all tl 
-~-> 9 xidation, a methoxy-phthalonic acid must methoxy-phthalaldehydic acids and tl 
'•s})e formed under suitable conditions. A three opianic acids by this method, vis., 
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is reserved for a future communication. 

Satyendra Nath Chakra varti. 
Department of Chemistry, 

Annamalai University, 
Annamalainagar, South India. 

October 24, 1933, 


The Young’s Moduli of Marble at 
Low Stresses. 

Peof. Daly’s researches on the constitution 
of the earth’s crust are well known. He 
was kind enough to send us a reprint of a 
paper^ in which he has discussed the reasons 
for believing that the seismically effective 
elastic moduli of the invisible shells of the 
earth’s crust should be systematically 
greater than those of the same kinds of 
rocks when tested by any high pressure 
method in the laboratory. The earthquake 
waves, according to him, running through a 
granite terrace, travel at least 20 per cent, 
faster than they should, if the elastic moduli 
(bulk modulus and rigidity modulus) were 
those measured at high pressures. 

In spite of the above reasons, many geo- 
physicists are assuming identity for the 
moduli independently of the stresses under 
which they are measured. 

It thus seems very necessary in order to 
draw correct inferences as to the materials 
forming the shells of the earth’s crust, that 
experiments at very low stresses such as are 
set up in earthquakes, be carefully performed 
in the laboratory. 

The object of this note is to give the 
results of our experiments on a thin slab of 
marble when its Young’s moduli were deter- 
mined at very low stresses by the Flexure 
Method, using two mirrors, one at each end 
of the slab and a telescope and a scale to 
read the deflection produced when stresses 


^ JSullctiyi of the Seis/nolojiccil Society of A. 7 iici^icci„ 
20, No. 2, 1930. 


were applied. The sensibility of the arran 
ment was such that a stress of 0-3 x 
dynes/cm^ produced a deflection of 1 n 
on the scale. The actual dimensions of 
slab were: length=45*60 cins. ; breadt 
7 • 80 cms. ; thickness=0 • 56 cms. The dens 
of the marble was 2*724. 

In order to test the suitability of 
experimental arrangements adopted, exp 
ments on several metals, such as, iron, st' 
brass, etc., were first performed. The resi 
in these cases agreed fairly well with th 
given by D. K. Fromen,'^ whose curves si 
that ordinarily in the regions of low strof 
of the order of 10“ dynes/cm'*^. for met 
the Young’s modulus increases with incrc 
ing stress up to a certain limit and tl 
decreases tending to assume a more or 
constant value at higher stresses. 

When, however, marble was tried, its 
haviour. departed completely from thai 
the metals. While with metals there wa 
rise followed by a fall in the value of 
Young’s modulus with increasing stress 
the case of marble this elastic const; 
continually fell, probably reaching a c< 
stant value asymptotically at a considera' 
value of the stress. 

The accompanying curves show the vax 
tion of Young’s modulus of marble w 
stress. Four different sets of observati< 
were taken, each with increasing and < 
creasing stresses. Curve A fits the obs 
vational points of the 1st and the 2nd s 
and curve B those of the 3rd and the 4 
There was a sudden change in the Youn 
modulus of the marble at the end of the 2 
set of observations, probably due to 
Latent Splitting. “ The 4th set of obser 
tions closely followed the observations 
the 3rd set. In fact the curve B is prac 
cally curve A displaced by a definite amou 




3 Nafure, 17, Jan . 17, 1931; Bull et in of 
Patna S.C. Phil, Society, i, Jan. 1933. 
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These curves can be fairly accui'ately express- 
ed by the following two equations : — 

(E-6 -92 X 10“) (S+0 -509 X 10«) =0 -338 X . . (A) 
(K-e.84xl0“)(S+0-327xl0«)=0-167xl0iT..(B) 
where E represents the Young’s modulus and 
S the stress. 


instructive and that they might prove of 
interest to geophysicists specially. 

K. Peosad. 

S. Shaean. 

Department of Physics, 

Patna Science College, 

October 26, 1933. 



In equation A if we put S==>o, we get 
E=6*92xl0'’ and if we put S==0, we get 
B=7'69xlQ“. Therefore the % increase in 
E in the region of zero stress is 9-68. 

Similarly, from equation B the. % increase 
in E in the region of zero stress, comes out 
to be 7-46. The mean value of these % in- 
creases is 8 ■57. 

The above estimate of the % increase in 
E is based on extrapolation — not a very desir- 
able procedure, but there can be no doubt 
that over the regions of stress actually 
covered in the experiments, there is a regular 
increase of E with decreasing stress as sug- 
gested by Prof. Daly. It is further possible, 
that over the unobserved regions of low 
stress the Young’s modulus of marble might 
increase faster than in our experiments, 
leading in the end to that % increase, which 
Prof. Daly suggests. 

We could not pursue the experiments with 
other rocks as they were not available to us. 
It was nevertheless thought that the results 
obtained with marble were sufficiently 


On Certain Helminth Parasites from 
“ Chandrabora ” — Russell’s Viper 
{Vipera russellH) obtained 
from the Nizam’s Dominions. 

Three distinct types of nematode parasites 
have been obtained from two nearly full- 
grown specimens of Bussell’s vipers 
examined, each nearly 116 cms. in length 
(without the tail, which is nearly 23 cms.), 
and out of which one was a cf that had 
devoured two lield-mice, possibly Mus budu- 
ga, and the other was a 9 . The bulk of the 
parasites were little worms, about 2 cms. in 
length, slightly pinkish in colour during life, 
and they were Kalicepkalus wlUeyi v. Lin- 
stow. A few of these worms were found 
inside the oesophagus, some in the stomach 
and many in the intestines of the vipers. 
Amongst the whole lot the other kinds of 
parasites included two examples of Physalo- 
ptera sp. (allied to P. paradoxa v. Linst.) and 
three females of liictularia sp. (allied to 
E. /alto Jagerskiold — a parasite of rodents). 
Kalicephalus, and probably Physaloptera, 
would be normal parasites of the viper, 
and possibly the former may also be found 
in other Indian snakes. Dr; 11. A. Baylis of 
the British Museum in a correspondence 
writes to us that Eielularia, however, is 
almost certainly a “ pseudo- parasite ” 
derived from animal swallowed as a prey, 
and the infection of these vipers with this 
worm is a likely consequence evidently due 
to the rodent-eating habit of the snakes. It 
may be remarked that Bussell s viper is a 
wild feeder, preying upon fishes (less occa- 
sionally), frogs and toads, lizards, sometimes 
also devouring snakes (this being at least 
known in captivity), such as the common 
grass snake (Tropidonotus stolalus) and the 
young rat snake [Zamenis mucosus), besides 
small birds and rodents (rats and mice). He 
is of further opinion that Eictularia is not a 
genuine parasite of reptiles. 

At this stage certain interesting ques- 
tions arise : firstly, what is the mechanism 
of immunity of these worms harbouring 
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inside the alimentary canals of such, deadly 
venomous snakes, and, secondly, how and 
where does the infection come from'? In 
reply Dr. Baylis says, “ . . . it seems to me 
a slight extension of the problem, which all 
internal parasites must solve, of withstand- 
ing the action of digestive fluids of the host. 
It is generally assumed, I believe, that 
worms solve this problem by continually 
producing some secretion which neutralises 
the digestive juices in their immediate vici- 
nity. '-It is certainly a fact that if the 
worms die they lose their power of resist- 
ance and are soon digested. If this is true, 
then it seems to me possible that worms 
which live in venomous snakes may have 
the power of resisting the poison in the 
same way. But there is another aspect of 
this matter. I believe it has been found 
that the venom of snakes, however deadly 
when injected into blood or tissues, may be 
quite harmless when taken into the alimen- 
tary canal. In this case, it may also be 
quite harmless to an uninjured animal 
bathed in a dilute solution of it. Again, 
the poison may, by the time it reaches the 
parasites, have been so altered chemically as 
to have lost all its properties.” 

‘‘With regard to the source of infection 
with these worms,” he states, “ Kalieephalus 
probably has a direct life- history, and infec- 
tion would take place by accidental swallow- 
ing of eggs or larvae (snakes swallow a good 
deal of dirt with their food). I do not think 
anything is known of the life-history of 
Kalieephalus^ however, and it is just possible 
that, as in the case of some other Strongy- 
loidea, the larvae might be able to enter 
through the skin of the host. Physaloptera 
again we know nothing about from this 
point of view, but it belongs to a group 
(Spiruroidea) which requires intermediate 
hosts. From analogy one would expect to 
find its larval stages in insects or other 
arthropoids, and quite probably these would 
become re- encysted in vertebrates which 
preyed on the first host. This does happen 
with a number of Spiruroidea, so that 
carnivorous final hosts get infected when 
they in turn prey on smaller vertebrates.” 

We consider that very important and 
interesting results are expected to come out, 
if someone works out systematically the life- 
histories of the ophidian parasites of our 
country for which there is such a vast 
field, and we shall be very grateful if some 
fresh light is thrown on this problem, and at 
the same time we would be very pleased to 


have any further useful suggestions thj 
would be an addition to our knowledge froi 
those that are actually engaged in doir 
special work on the nematodes. 

In conclusion, we take this opportunity ( 
offering our best thanks to Dr. Baylis f( 
kindly identifying the worms as well s 
for his most valuable suggestions. We a^ 
also very grateful to Moulvi Abdul Ha 
Saheb of our University for the gift of tl 
fine specimen of the cf viper. 

M, Eahimullah. 

B. K. Das. 

Department of Biology, 

Osmania University College, 

Hyderabad (Deccan), 

November 1933, 


Polarisation of the Fluorescent Band. 

It is well known that when a viscous solutic 
of a dyestuff is excited to fluorescenc 
the emitted light is found to be partial 
polarised. Various experiments have bee 
done from time to time in the hope of dete 
mining whether the polarisation is the sarr 
throughout the fluorescent band. Weiger 
found the polarisation greatest at the re 
end of the fluorescent band, Wawilow ar 
Lewschin- working with filters to separai 
different spectral regions, found the polar 
sation practically same throughout the ban* 
This result was confirmed by Wawilow 
With aesculin in sugar and gelatine solutic 
Pringsheim and Wawilow* found the polar 
sation greatest at the short wave side of tl 
band. Merrit^ confirmed the observations < 
Wawilow and Lewschin in a recent commi 
nication. 

In view of the contradictory nature of tl 
previous experiments, a detailed investigj 
tion was undertaken by us. The experimej 
was performed with a all-glass spectrogram 
which had been calibrated for its polarisatic 
by the well-known method.® The light fro 
a monochromator after being polarised wj 
allowed to be incident on the fluorescei 
solution. The transverse fluorescent radii 
tions were focussed with a lens of lor 
focal length on the slit of the spectrograp] 
By using a suitably oriented nicol in froi 


1 Phy. Zeit.,23, 232, 1922. 

2 Zeit Phy., 16, 135, 1923. 

3 Zeif^ Phy., 32, 721, 1925. 

^ Zeit. Phy., 37, 705, 1926. 

5 Phy, Rev.,3S, 1386, 1930. 

6 Ind. J.Phy., 6, 193, 1931. 
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of the slit and a TIertmann’s diaphragm, the 
two principal components of the fluorescent 
radiations can be spectrographed side by 
side in juxtaposition ; the times of exposures 
are suitably adjusted for equalising the two 
components as they appear in the spectro- 
grams. A glance on the spectrogram shows 
that the two components are equally intense 
throughout the spectral region, showing 
that the polarisation is the same for the 
different regions inside the fluorescent band. 

At first we investigated a number of dye- 
stuffs in glycerine and gelatine and found 
the polarisation same throughout the band. 
Recently we have investigated a number of 
simple organic compounds — sodium salicy- 
late, ortho benzoic acid, ;9-naphthylamine in 
glycerine solutions and found the polarisation 
same throughout the fluorescent band. 

S. M. Mitra.. 

Physics Laboratory, 

Dacca University, 

November A?, 1983. 


Effect of Cooking or Storing Food in 
Metallic Vessels. 

The increasing popularity of the use of 
metallic vessels, particularly in South India, 
for cooking and storing articles of food has 
now” led to serious problem, which requires 
careful investigation. Some of the food 
preparations like Easam or pickles are rich 
in salts and highly acid (as compared with 
similar preparations in most parts of the 
world) and are being cooked or stored in 
aluminium, lead, brass (tinned or otherwise) 
or bronze vessels, so that quite considerable 
quantities of the corresponding metals pass 
into solution and are thus consumed. The 
effect of such metallic contamination may 
not be immediately felt, or perhaps, even in 
a single generation, but their ultimate 
effect will have to be carefully considered 
in the interest of the future generations. 
The present investigation was undertaken 
with the object of throwing some light on 
the above and related problems. The 
following observations may be of interest : — 
Tinned brass vessels are extensively used 
in Southern India for preparing acid food- 
stuffs like Easam and Sambar. The follow- 
ing figures for representative specimens of 
Easam (clear soup) from a hotel will speak 
for themselves: 6-2 parts per million of 
tin; 1-0 parts of lead; 4*6 parts of 
aluminium; 12-0 parts of iron and 3*6 parts 
of copper. 


Young rats, weighing 40-45 grms. main- 
tained on a diet of rice and Easam prepared 
in newly tinned brass vessel with supple- 
ment of Vitamin A and B declined and 



Top . — Rat on normal diet (Rasam and Rice). 

Middle . — Rat on the same diet cooked in aluminium 
vessel. 

Bottom . — Rats on the same diet cooked in brass vessel 
tinned inside. 

died in the course of a month. Similar 
animals fed with fche same diet prepared in 
aluminium vessel made slow growth in the 
beginning but developed normally at a later 
stage. 

Fairly grown-up rats weighing 75-80 
grms. kept on the same diet prepared in 
tinned brass vessel did not die but their 
growth rates were much lower than those of 
similar animals fed with diet prepared in 
aluminium vessel. 

Lactic fermented milk kept in aluminium 
vessel for 18 hours had an aluminium 
content of 11 • 12 parts per million while that 
prepared in glass vessel contained only 0-45 
parts per million. Rats maintained on curd 
from 20 c.c. of milk prepared in aluminium 
vessel supplemented with wheat cliappati had 
normal growth, kept up healthy appearance 
and grew equally well as those getting the 
same quantity of curd from glass vessel. 

The practical significance of the above and 
related observations is under investigation. 
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The researches have also been extended to 
the study of the effects of cooking or storing 
food in different other types of metallic 
vessels. 

hr. 0. Datta. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

November d, 1938. 


Some Exceptionally High-Sounding Balloon 
Ascents at Poona an’d Temperatures in 
the Stratosphere over the Tropics. 

Direct observations of temperature in the 
upper atmosphere above 25 km. are very 
scanty. From an analysis of temperatures 
obtained from sounding balloons in different 
parts of the world, it is known that at a 
height of about 25 km., temperature all over 
the earth is more or less uniform being 
about — 55®0. Experiments on the reflection 
of explosive sounds from the upper atmos- 
phere which have been carried out in recent 
years in Europe have led to the conclusion 
that temperature again rises to that near 
the ground at a height of about 40 km. 

Special efforts at increasing the height 
reached by sounding balloons have been 
made by A. Wigand^ of the Deutsche 
Seewarte, Hamburg, who has recorded five 
ascents which went above 25 km., the 
greatest height reached being 35-9 km. 
Wigand found that there was only a very 
small increase of temperature between 25 km. 
and 35 km., the value at the highest point 
being near --46°C. 

The accompanying figure which gives the 
height-temperature curves obtained from 
three ascents made at Poona in 1931-33 
shows that in the tropical stratosphere, the 
temperature goes on increasing with height 
up to about 30 gkm.' and that even at 34 
gkm., there is no evidence of any large rise 
of temperature. All the ascents were made 
within one hour before sunset so that the 
top part of the records would have been 
traced after sunset and would not have 
been affected by insolation. The tempera- 
ture at the highest point was -49°0. No 
experiments have been made in the tropics 
on the reflection of sound waves from the 


1 A. Wigand, Beitr. zur. PJiys. derfr. Atmospkare, 
17, p. 280, 1931. 

2 1 gkm. at the latitude of Poona=1.021 km. 


6km. 


stratosphere ; but if it is assumed that t 
height of reflection is about the same as 
temperate latitudes, the rate of rise of te 
perature should be very high immediate 
below the reflecting layer. 

In a recent coramu 
cation to Nature^ Mess 
F. W. P. Gotz, G. M. 
Dobson and A.R. Meethj 
have stated that obsen 
tions at Ai’osa in Switz 
land on the spectrum of t 
light received from t 
clear, blue zenith sky 
the sun is rising or si 
ting show that the avera 
height of ozone there 
about 20 km. which 
much lower than the pi 
viously estimated heigl 
(40-50 km). This concl 
Sion gives support to t 
view^ that the persiste 
rise of t e m p e r a t u ] 
between 18 and 25 km. in the tropical sti 
tosphere is due to the presence of ozor 
Attention may also be drawn to the fact th 
while in temperate latitudes, the temperatu 
of the tropopause increases when its heig 
lowers and vice versa, the height of tl 
tropopause in the tropics does not show ai 
tendency to rise above 17-18 km. in spite 
large variations of temperature.® 

The sounding balloons used in the abo' 
flights were made of ^ Vulpro ’ tissue,® 
the Upper Air Observatory, Agra. 

K. R. Eamanatha 

The Meteorological OfSce, 

Poona, 

November 7, 1933. 



Vertebral Centra of TypMops braminus. 

Mookerjee in his note ^ On the Peculij 
Apertures in the Vertebral Centra < 
Typhlops braminus states that he ‘coul 


’ JD . VV , 


- - vxuLz., Kx. ai. 15. j^oDson and A. 
Meefcham, Nature, Aug. 19, p. 281, 1933. 

^ K. R. Ramanathan, Nature, June 1,' p. 83- 
1929. 

Memoirs. Indian Meteorological Departmen 
25, Part Y, fig. 9, 1930. 

® G. Chatterjee, Nature, Noy. 23, p. 793, 1929. 
7 Proc. Zool. Soc., Part 2, 1933. 
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not get any reference to their presence in 
any of the previous literature’. Owen 
refers to these apertures in his Comparative 
Anatomy of Vertebrates, Vol. I, 1886. He 
mentions, speaking of the vertebrae of 
Ophidia, at page 53 of the book, that ‘ a 
vascular canal perforates the under surface 
of the centrum and there are sometimes two 
or even three smaller foramina.’ Mookerjee’s 


observations confirm Owen’s statement for 
Typhlopidae. 

S. G. Manavala. Eamanujam:. 
Presidency College, 

Madras. 

November 1933, 

[Mr. Ij. S. Ramaswariii of Bangalore has, in a 
communication sent to us, drawn our attention to 
the same reference. — E d., Cur, ScL] 


/ / Research Notes. 

Silicosis. spleen had a figure far above the normal. 

biLicosis is mainly a lung disease counting derivatives of silicic acid affected 

a high toll among the gold miners, sand composition of the blood and urine 

blasters and quarry-men. Silica enters the ^ifjhout evil effects, suggesting a high 

lungs in large amounts as fine dust particles of silica m this form. The author 

causing there the development of fibrotic concludes that the increased output 

nodules extending, in course of time from ^1 silica is not apparently through the 

the midline to the periphery, inducing in i^idneys. 


men a pre-disposition to tuberculosis. A 
review of the theories on silicosis along 
with the r61e of silica in the system is 
presented by Dr. King (Canadian Chem, and 
Metallurgy, 17, 146, 1933). According to 
Hefferman, silica gets embedded as the 
hydrosol in the phagocytes which become 
consequently vacuolated and die, the pro- 
cess spreading from cell to cell. The mechan- 
ism of this dehydration is not adequately 
studied. Policard considers a mineral 
impregnation to take place resulting in a 
sort of mummification of the protoplasm. 
According to King the silica content of the 
urine is influenced by the nature of the diet 
being larger when animals are fed with oats, 
cabbages, etc., and smaller on a diet of 
white bread and tomato juice. Silica is 
present as an invariable constituent of the 
protoplasm in the white and yolk of the 
eggs of birds, and other embryonic mam- 
mals. Direct administration of silica as 
finely powdered quartz into the stomach 
results in an enhanced output of this 
material in the urine. This value is still 
more abnormal when it is employed as 
neutralised sodium silicate. Silicic acid in 
saline, in dilute solutions, when given 
intravenous continuously for several hours, 
produces very high values in the urine. 
When this is, however, replaced by a fine 
suspension of particulate silica, much of 
this constituent is not detected in urine, 
but the urine becomes bloody resulting in 
anuria followed by death. The kidney had, 
however, a normal silica content while the 


Corrosion of Tin and Iron. 

OouROSiON of tin and iron in tin cans used 
as containers for acid foods such as fruits is 
the theme of a contribution by Lipsett 
(Canadian Chemistry and Metallurgy, 17, 
171, 1933). In tin cans the iron is protected 
by a coating of relatively inactive metals 
such as tin, but where this coating has 
worn out, corrosion sets in causing pinholes. 
The occurrence of these spots in tin con- 
tainers is explained as due to electrochemi- 
cal action, the dissolution of iron at the 
anode taking place consequent on the 
evolution of hydrogen at the cathode and 
in view of the limited exposure of iron, the 
attack is strong resulting in the formation 
of a deep hole. Thus one would conclude 
that tin cans do not serve as ideal con- 
tainers. The observed facts are quite con- 
trary to our expectations for which an 
explanation has been sought in this com- 
munication. The coating of tin has a 
protective action on the exposed pinholes 
but the element that seems to suffer duo to 
corrosion is tin itself. It is common 
nowadays to use enamelled tin cans to 
preserve coloured fruits, since their colour 
is bleached badly in these containers. 
Strangely enough, such decolorisation is 
hastened in the well lacquered holders. A 
third anomaly is traceable to increased acid 
content of the fruits whereby less damage 
is caused to the tin, in striking contrast to 
the general view that corrosion is accelerated 
by increased acidity. Explaining the first 
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of these anomalies the author draws atten- 
tion to the fact that when tin and iron are 
held in electrical contact in an acid solution, 
the amount of tin dissolved is far greater 
than it would otherwise be, while under the 
same conditions iron behaves in exactly the 
opposite way. The electric potential be- 
tween the tin and the iron is reversed and 
the iron is cathodic to the tin. The tin-iron 
couple, under anaerobic conditions, behaves 
in a manner wherein the hydrogen liberated 
through the action of acid on tin protects 
the iron from being acted upon. Potential 
measurements carried out by the author 
confirm these practical observations. Coming 
to the products of corrosion, it is found 
that a very large part of the tin dissolved is 
in the insoluble state. It is also found that 
hydrogen accumulates in the sealed tins 
after utilising the oxygen of the air origi- 
nally contained therein. The contents may 
be good to eat being sterile but the gas 
accumulation causes the cans to swell. The 
increased corrosion in the case of lacquered 
containers is not due to the action of acids 
on the lacquer, but to defective make up of 
the holders. In practice, tin sheets are 
lacquered before stamping out the ends, 
with the result that weak spots and abra- 
sions are created in the process of stamping, 
in both the lacquer and tinned plate itself. 
It is then easy to understand the causation 
of leaks, especially at the ends occurring 
chiefly in the countersink. The tin here 
does not protect the iron, since the surfaces 
of tin and iron exposed to the acid are more 
or less the same. Whether the lacquer film 
favours this heavy corrosion is a point for 
further confirmation. It is hoped that this 
physico-chemical aspect will receive due 
attention in the several problems relating to 
food and food containers in whatever 
manner these are used. 

V. I. 

Some Factors affecting the Electrolytes of the 
Starch Granules. 

The ^ starch granule is generally regarded as 
consisting of two parts, a-amylose or amylo- 
pectin forming the outer insoluble layer and 
^-almylose constituting the soluble inner 
part. The amylopectin fraction contains 
phosphorus and the fact that dephosphorisa- 
tion considerably decreases the viscous 
properties of the materials which is restored 
by rephosphorisation suggests that phos- 
phorus profoundly influences the viscosity 


[November 1 

of starch. Other electrolytes have I 
detected in starch granules from var 
sources (some of them may be rogardoi 
adsorbed impurities) and the relation!; 
between them and the viscosity of stare] 
not well understood. The problem is on 
great practical importance as starch 
extensively employed in arts and industi 
In a paper published in the Journal 
Agricultural Research (47, 179-91, 11 
Edwards and Eipperton have reported 1 
findings regarding the variation of phosj 
ric acid and cations in starches of vari 
origins, the nature of their binding and 
possible significance of the results 
practical industrial uses of starch and pi 
physiology. Analysis of a large nurnbe 
commercial starches showed that phospl 
was always present and gave charactori 
values. The other constituents, calcii 
magnesium, etc., varied within very v 
limits. In the case of edible canna r( 
stocks it was shown that the observed d 
in viscosity was correlated with the deciH 
in potassium and increase in calcium. T 
was not, however, true of stored potat* 
In vivo studies of the relationship betw 
electrolytes in sap and the electrolj 
associated with starch showed that tl 
was no direct chemical equilibrium betw 
the two. The conclusion that ionic absc 
tion is specific and is not controlled by 
electrolyte-concentration of the sap appe 
to be justified. Starch may function i 
store for inorganic materials which 
plant can utilise when needed. Dur 
germination, for instance, the phospho 
associated with starch is made avails 
possibly in organic combination needed 
early growth. 


Intermediate Products and the Last Stage! 

Carbohydrate Breakdown in the Metabolis 
of Muscle and in Alcoholic Fermentation 

In the course of a lecture delivered in 
Biochemical Laboratory, Cambridge (Repc 
ed in Nature, 132, 337-34:0 ; 373-375, 19 
Dr. Otto Meyerhoff has summarised 
present status of our knowledge concern 
the ^ anserobic carbohydrate breakdown 
lactic acid formation in muscle and 
alcoholic fermentation. Esterification of 
phosphates has been generally regarded 
the first step in these processes. The sta 
following esterification^ however^ h\ 
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formed the subject of several important 
investigations. 

From the living yeast and other intact 
cells and tissues as also from the muscle 
extract it is possible to isolate a hexose 
monophosphoric acid ester, which is actually 
a true equilibrium mixture consisting of 
about 70yo aldose monophosphoric acid and 
30% ketose monophosphoric acid. Embden 
observed that the addition of sodium fluoride 
inhibited the formation of lactic acid in 
muscles, at the same time producing increas- 
ed quantities of hexose dipliosphoric acid. 
Subsequent work of Lohmann (1930) showed 
that this acid was a rearrangement product 
of the esfcer isolated by Harden and Young, 
from yeast-press juice. Under conditions 
defined by Lohmann, glyceric acid mono- 
phosphoric acid (phospho -glyceric acid) is 
also produced and treatment of phospho- 
glyceric acid with minced muscle produced 
pyruvic acid, and a-glycero-phosphoric acid 
(a reduction product). Embden further 
observed, that simultaneous addition of 
phosphoglyceric acid and a-glycero-phospho- 
ric acid to muscle tissue caused an increased 
formation of lactic acid twice as much lactic 
acid being produced as pyruvic acid disap- 
peared, while neither pyruvic acid alone nor 
a-glycero-phosphoric acid was able to produce 
lactic acid when added to carbohydrate-free 
muscle extract. Thus the reaction is re- 
presented by — 

(JH, OHoOII OH.J 

I I “ I 

CO -h CHOU 2 . CIIOFI -F 


COOH CHoO. POiiHa COOH 
The inhibiting effect of sodium fluoride in 
lactic acid production from carbohydrates is 
due to the inhibition of that stage of the 
reaction responsible for the splitting off of 
phosphoric acid from phosphoglyceric acid. 
If, therefore, excess of pyruvic acid and 
a-glycero-phosphoric acid be added to muscle 
extract, as also enough fluoride to stop 
completely the anaerobic breakdown of gly- 
cogen and hexose diphosphate, lactic acid is 
formed, and in the same amount as would be 
produced without the addition of fluoride ; 
but the disappearance of pyruvic acid and 
formation of lactic acid are equivalent ; 
thus — 

OH3 CHoOH CHa COOH 

11“ I 1 

2 . CO + CHOH 2 . CHOH -F CFIOH 

11 II 

COOH CH2O.PO3H2 COOH CH2O.PO3.H0 

The glycero-phosphoric acid is completely 
converted into phosphoglyceric acid. - 


The pyruvic acid and glycero-phosphoric 
acid do not react with each other directly to 
produce lactic acid, but one half is converted 
into triosephosphate which then undergoes 
rearrangement. The glycero-phosphoric acid 
thus produced can react again with pyruvic 
acid but the phosphate group of phospho- 
glyceric acid is not split off. 

Considering the alcoholic fermentation, 
it has been observed that when phosphogly- 
ceric acid is added to fresh yeast extract, 
OOjj, phosphoric acid, and acetaldehyde are 
produced. Again, when hexose diphospho- 
ric acid is added to a fluoride containing 
yeast juice, the ester undergoes change and 
a mixture of phosphoglyceric acid and 
glycero-phosphoric acid in equal quantities is 
produced. Glucose alone is not esterified in 
the presence of fluoride, but the esterifica- 
tion takes place when glucose and diphos- 
phate are simultaneously added to yeast 
juice, but the reaction stops when the 
quantity esterified is equal to the hexose 
diphosphate. Addition of acetaldehyde brings 
about other interesting changes. The re- 
action proceeds further, aldehyde is reduced 
to alcohol, the sugar is esterified, and con- 
verted into phosphoglyceric acid. The extent 
of the reaction depends on the amount of 
added acetaldehyde only a trace of hexose 
diphosphate which acts like a true catalyst 
being required. 

2 acetaldehyde 2 alcohol 

H- 1 glucose -> 2 phosphoglyceric acid 

-h 2 phosplioric acid ^ 

(Hexose diphosplinric acid) 

Acetaldeliyde can be replaced by other 
reducible systems such as methylene blue. 
The mechanism of the reaction appears to 
consist of a reaction between the aldehyde 
and the nascent triose-phosphoric acid pro- 
duced from the reaction between glucose and 
hexose diphosphate. The aldehyde also 
prevents the rearrangement of the triose- 
phosphoric acid into glycero-phosphoric acid 
so that the triose-phosphoric acid is quanti- 
tatively converted into phosphoglyceric acid. 

The difference between alcoholic fermen- 
tation and lactic acid fermentation is to be 
found in the fate of pyruvic acid while 
pyruvic acid in muscle extract is reduced to 
lactic acid by the glycero-phosphoric acid, 
in yeast, it is split up into 00^,, acetaldehyde 
which acetaldehyde is then reduced. This 
reduction is not accomplished by the glycero- 
phosphoric acid, but by some precursor 
probably the glyceric aldehyde phosphoric 
acid..’’ 



182 


CURRENT SCIENCE 


[November 19 


On the Placentation of the Harbor Porpoise 
{Phoccena phoccena, Linn.). 

G. B. WiSLOCKi in an important article 
(Biol. Bul.j VoL 65, Aug. 1933) describes 
the placentation of Porpoise. The existing 
literature on this subject is very scanty. 
The fcetus which is almost a fully grown 
one occupies more commonly the left uterine 
cornu and the foetal envelopes extend into 
the right cornu also. But in this case, the 
amnion though larger than the allantois 
does not extend into the right cornu. The 
placenta is of the diffuse epitheliochorial 
type. Where the blood vessels are greater 
in number the attachment is also intense 
and vice versa. Further the characteristic 
features of the diffuse placenta, the 
presence of chorionic vesicles, are wanting. 
A sectional view of the umbalical cord 
shows the presence of vascularised stroma, 
resembling therefore the ungulates more 
than the primates. Prof. Wislocki assures 
us that in a future communication a detailed 
description of the umbalical cord, the stroma 
and the lymphatics will be made. 


C 3 rtology of Meiotic Cells in Schizodactylus, 

0. E. McOlung and J. J. Asana {Journ. 
Morph. ^ 55, No, 1) report an interesting 
case of a cytological condition of the 
meiotic cells in Schizodactylus, an aberrant 
Orthopterous insect. The work of McClung 
and his students has established a fact that 
the chromosomes in this group of insects 
conformed to a certain type in their 
structure and behaviour. Obviously the case 
of Schizodactylus is an exception, for in 
certain important respects it differs from 
this type. Firstly, the chromosome number 
is astonishingly small, in fact the smallest 
in all Orthoptera, being only fourteen in the 
diploid condition. A second fact of impor- 
tance is the evenness in number indicating 
the presence of a Y-chromosome unknown 
in the group except for some Gryllotalpa 
individuals. Another important feature in 
which Schizodactylus differs from other 
Orthopterous insects is the distinctive char- 
acteristics which make the identification of 
the different tetrads very easy. The fiber 
attachment is terminal though the larger 
chromosomes in the metaphase are J-shaped. 
The relatively small size of the chromosomes 
in the first spermatocyte is another interest- 
ing feature. In fact the authors think that 
in many respects the conditon in Schizodac- 
tylus recalls that in Ohilopods described by 


Bouin and Blackman. The position 
Schizodactylus in the group Orthoptera 
the basis of anatomical characters is 
clear. And the behaviour and struct 
of the chromosomes in this animal h 
additional proof for the anomalous posit 
of this animal. 


Variations in the Oestrous Cycle 
of Guinea-Pig. 

TJsinGt the vaginal smear technique, Thor 
Nicol (Proc. Boy. Soo, Edin., 53, Pt. 
has given excellent data for the determinat 
of the variations in the oestrous cycle 
the guinea-pig in the virgin animal, aJ 
parturition and during pregnancy. ( 
duration of the normal oestrous cycle is ab 
16 to 18 days, though variations betw 
10 and 26 days have been recorded. Normi 
the vagina is closed by a thin membr; 
and during the period of sexual activity 
orifice is kept open for about three or f 
days, afterwards closing again. During t 
period of heat the vagina is filled with a fl 
which has been subjected to microscopi 
examination in different stages of this sex 
activity. And on the basis of the vagi 
smear preparations the oestrous period 
been divided into four stages extending o 
a total period of 12 to 24 hours, ovulat 
occurring about the middle of this peri 
Observations on 368 cycles from 40 aniir 
have yielded uniform results. 


African and American Explorations. 

In the Proceedings of the Academy of Naiv 
Sciences of Philadelphia^ Vol. LXXX" 
for 1932, a series of articles based on i 
explorations into the various regions 
Africa and America is reported. Besi< 
descriptions of the African birds, the H 
petological and Avian fauna from Hondu 
and Pishes from Brazil, a new species 
Sailfish, IsUophoruSf I. hrookei, is descril 
from Tahiti. The account on the Eepti 
and Amphibians from Honduras deals w 
seventeen Amphibians and twenty- 
Beptiles. The ecological adaptations of i 
fauna at an altitude of nearly 5,000 fe 
must be extremely interesting and 
expect an account of this in the next is« 
of the Proceedings. 

Origin and Classification of Pegmatites. 
In a recent number of the Amer. Miner 
pp. 33-56 and 95-103, 1933, K, K. Lane 
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has published an interesting paper on the 
origin and classification of pegmatites. All 
theories of pegmatite origin are classified 
into two groups — aqueous and igneous— and 
further sub-divisions in each group are 
mentioned and discussed, especially the 
‘ hydrothermal replacement sub-groups 
Examples of the various types of pegmatites 
included in the classification are given. 


Contamination in Acid Magmas. 

Ever since petrology, as distinct from 
petrography, came into its own, the r61e 
played by assimilation in the formation of 
igneous rocks has been the subject of 
repeated controversy. An interesting 
paper on ^ Some theoretical aspects of con- 
tamination in acid magmas ’ by S. E. 
hTockolds appears in a recent number of 
the Journal of Oeology^ 41, No. 0, wherein 
an attempt has been made to show what 
happens when foreign material is added 
to an acid magma and the various ways 
in which this material is ‘incorporated. The 
author has definitely shown that from 


a theoretical point of view, there are indi- 
cations that diffusion into xenoliths should 
be accomplished by the volatile components 
of a magma and the simple salts which tend 
to travel with them, rather than by the 
complex silicate components.” This diffu- 
sion of substance to and from a xenolith 
constitutes reciprocal reaction, and such 
diffusion will go on till it results in stabilis- 
ing the mineral assemblage of the xenolith 
so that its mineral phases are in equilibrium 
with the contaminated magma. The actual 
gaining of various oxides by reciprocal 
reaction is not the only way in which the 
magma may alter its constitution. There 
are also other methods which may be loosely 
described as ‘ mechanical ’ by means of 
which the magma incorporates solid material 
from the invaded rock. Three main methods 
of incorporation may be noticed: (1) when 
the invaded rocks of xenoliths are not in 
equilibrium with the magma as regards all 
their phases, (2) when they do remain more 
or less in equilibrium, (3) when magma 
material is injected en masse into the xeno- 
liths or country rocks at the contact. 


Science News. 


Mr. Muliammed Zakiuddin, k.sc. (Alig.), Re- 
searcli Scholar, Aligarh, writes, “ The first Society 
for the study of the Sciences was started by the 
la.te Sir Syccl Ahmad Khan at Ghazipore in. 1801. 
It was named the Scientific Society and its objects 
were : — ( 1 ) To translate in siich languages as may 
be in common use among the people, those 
works of arts and sciences, which being in English 
and other European languages are not intelligible 
to the natives; and (2) To search and publish 
rare and valuable Oriental Manuscript.s (non- 
Religous) 

The seat of the Society “ was to be fixed ulti- 
mately at Allahabad but before the Society wa.s 
set a thorough going it was to be where Sir Syccl 
was stationed 

From 1 8(54 the proceedings of the Society were 
published and an Urdu Journal was started known 
as Talizeeb'id-IJMaque — that served the Indians 
as Taller and the Spectator did the Englishmen, 
and advocated the spirit of free enquiry and 
search after truth fearlessly. Later on when Sir 
Syed came to Aligarh, the Society was stationed 
where the present University Press stands. The 
Society showed a good deal of active service and 
the Duke of Argyll, the then Secretary of State for 
India, accepted its patronship. Mr. R. B. Qa^ri 
transferred the seat of the Society from the 
Gardens to the M.A.O. College in 1896, and this 
is the beginning of the relations between the 
Society and the College. In those days popular 
lectures were delivered and books were also 
published from time to time. 


In 1907, Prof. Harrisson added fresh vigoxir to 
the Socicity at the opening of the b.sc., Classes in 
the College, but unfortunately lie left tlie College 
in the same year and it was not before Prof. 
Duncliffe took charge of the Science Departments 
that the Society was strengthened. In March 1915 
Mr. F. I). Murad drafted a constitution for the 
Society pointing out that tlie object of the 
Society was to develop Scientific taste and to 
provide popxilar lectures on Scientific subjects. 

About the some time Mr. Mnrad published the 
book “ India’s Neglect- of Science and Scientific 
Education” -giving in detail the activities of the 
Society. 

In .1917 Prof. Dr. Wali Mohammad took the 
charge of the Science Departments and tlie Wali 
Moliammad Gold Medal was struck to be given 
for the best work dune by a Science student. The 
activities of the Society went on, as it g<^fta to-day 
and in 1 920 it was registered as one of tlie Clubs 
and Societies of the University. It is interesting 
to note that the Indian Association for the 
Advancement of Science was started in 1876 — 12 
years after the Scientific Society was started— by 
Dr. M. N. Sarkar. 

The Society has led to otlier movements that 
has made Aligarh a hope for the future under the 
Presidentship of Prof. Dr. R. F. Hunter, d.sc., 
ph.D., etc., Nizam Professor of Chemistry in the 
University. 

Side by side to the movement has developed 
another movement. In 1981, the erection of the 
New Science Laboratories {Current Science^ 
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September 1933) started anew era in the history 
o£ Aligarh. 

Professor Hunter inspired by the speech of 
Sir Abdul Qayoom published a plea for the 
establishment of an Association for the advance- 
ment of Science. Although at present we have got 
the Indian Association for the Advancement of 
Science it seems that we stand in need of some 
more such institutions that should undertake the 
publication of research work and memoirs, etc., the 
output of research in India being enormous. 

The Association was started and it publishes a 
Proceeding that is distributed free to all the 
Libraries of the world. 

The present President is Nawab Masood Jung 
Sir S. R. Masood, the Vice-Chancellor of the 
University. 

« « « 

The International Institute of Agriculture has 
recently issued a Bibliography of Tropical 
Agriculture i 1932, which contains a list, as nearly 
complete as psssible, of the articles on agricultural 
topics of the tropics which have appeared in 
periodicals of all countries. In addition to the 
usual bibliographical particulars, a short abstract 
of each article is given in French and English. 
The material is arranged in accordance with the 
type of crop treated under the following 15 head- 
ings, in addition to one on agriculture in general : 

Starch and Sugar plants ; Oil yielding plants ; 
Plants used for beverages ; Narcotic plants ; 
Textiles ; Rubber yielding plants ; Gums and 
[*esins ; Plants for dyes ; Perfume yielding plants ; 
Spices ; Medicinal and toxic plants ; Fruits, 
Vegetables ; Green manures, Cover crops. Shade 
trees; Weeds. 

This bibliography, which is a continuation of 
that published last year for 1931, will be of 
.nestimable value to the Agricultural Departments, 
the Research Stations and, in general, all persons 
concerned with questions of tropical agriculture. 

« Xc * 

In the Editorial on “ The Marine Fisheries of 
India ” that appeared in our last issue attention 
was directed to Mr. H. T. Sorley’s Report on 
* The Marine Fisheries of the Bombay Presi- 
dency It is now learnt that in pursuance of 
bhe recommendations made therein steps are 
being taken by the Government of Bombay to 
devise ways and means to improve the supply 
of fish to the city of Bombay and to ensure its 
proper distribution throughout the city. As a 
means to this end it has been decided to take 
on hire a motor launch from the Royal Indian 
Marine and use it as a collecting boat for 3 or 4 
fishing boats so that fish actually collected by the 
fishermen will be brought to the place of landing 
by the motor launch. It is also proposed to take 
up some apprentices from fishing community for 
braining in the driving of motor launches so that 
bhey may not be required to employ paid drivers 
Ln case they take up the idea of converting their 
present sail fishing boats into power driven boats. 
It IS later proposed to build two boats of the same 
size as the present sail fishing boats equipped 
with Diesel engines and demonstrate them to the 
fishermen for the actual catching of fish. This is 
to be done with a view to impress upon the 
fishermen the advantages of power driven boats 
over their present sail fishing boats. With the 
assistance of motor driven launches -fishermen 
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will be able to land fish in a fresher condition 
than they have been doing at present. 

This demonstration will be conducted by the 
Fisheries Inspector who, we understand, joined his 
duties about the middle of October 1933. llis 
duties will not be confined only to the demonstra- 
tion of power driven boats. He is expected to act 
as an adviser on all fishery matters and to carry 
out investigations which would ultima.tely lead to 
the development of fishing industry of tlic Bombay 
Presidency on modern lines. 

In this connection Zoologists all over India will 
be glad to learn that Dr. S. B. Setna has been 
selected for the post of Fisheries Inspector in the 
Bombay Presidency. Judging from Dr. Setna ’s 
previous record in connection with fisliery 
investigations, the choice seems to be a happy one . 
From the duties assigned to this post, it seems 
that there will be very few opportunities for the 
officer to pursue any comprehensive scientific 
investigations on fisheries, bxit it is expected tliat 
in spite of these difficulties much good will result 
even from this small beginning towards scientific 
exploitation of the fishery resources of the 
Presidency. The experiment \vill be watched all 
over India with considerable interest. 

aft * ♦ 

We have pleasure in acknowledging the receipt 
of the first volume of the Journal of Os77iania 
University College, Hyderabad (Deccan) which 
embodies the results of research carried on by the 
members of the staff in their respective depart- 
ments. The Journal is under the management of 
a Research Board on which the professors are 
represented. Principal Mohammed Abdur Raliman 
Khan says in the Foreword that the University 
derives its name from the august appellation of 
H. E. H. the Nizam, whoso public zeal and 
sagacity are well known and among the staff of 
the University are men of recognised position in 
education and science. “ The spirit of research 
has caught liold of the mind of not only the 
professors, but also of that of the post-giaduatc^ 
students of the University College ” and we 
congratulate the University on this excellent 
feature of their work, wdiich we hope will befost(n'- 
ed and advanced by suitable enconragemcmt. 

For the present the Journal is intended to be 
published annually but we expect that as matter 
becomes available, it will appear more often. We 
do not quite understand the need of a separate 
journal for the publication of the work done by 
the post-graduates. If their papers are of suffici- 
ently high quality and are fit to be published at 
all, they should find a place side by side* with tlie 
papers of their professors. This procedure will 
fill the minds of the young researchers wfih confi- 
dence and hopes which will encourage continuous 
and better efforts on their part. 

We welcome the Joxirnal and wish it a long and 
prosperous career of increasing usefulness. 

Urdu translation of the papers will help to 
disseminate knowledge among a wider public and 
the step that the authorities have taken is in the 
right direction. 

* * ♦ 

Mr. M. N. Riidra, M.sc., of the Prince of Wales 
Medical College, Patna, has developed a modified 
micro-method (see Kingsbuiy’s J, Biol. Clicm., 
75 , 241, 1927) for the estimation of normal urinary 
sugar. A 5 % solution of formaldehyde instead of 
10% as in the original method i.« recommended. 
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Consistent results are otjifcained and the method as 
modified proved very sfitisfactory for estimating 
small amounts of sugar in normal urine. It is also 
preferable to reduce the concentration of the re- 
agent solution to 0*6 per cent. This modified 
method is now being employed for estimating 
sugar in normal urine. 

♦ sK * 

Dr. K, S. Krishnan, d.sc., Secretary of the 
Indian Association for the Cultivation of Sciences, 
has instituted three prizes to be given to the most 
successful students of the Dacca University, with 
a view to commemorate the services of the late 
Mr. Ranmnujam, Sir C. V. Raman and Acharya 
SirP. 0. Kay in the cause of Mathematics, Phy- 
sics and Chemistry respectively. 

* IC * 

*' The All-India Sugai' Committee appointed by 
the Tinperial Council of Agricultural Research in 
India is to meet at the Imperial Sugarcane Breed- 
ing Station, Coimbatore, 14th to 16th November, 
both days inclusive. Coimbatore has been chosen 
as the place for these meetings, as the Sugarcane 
Station here has been responsible for increasing 
the tonnage of cane in the Indian sugarcane belt — 
through new and valuable hybrids evolved at the 
Station — tlius rendering possible the starting of 
additional factories in India. The direct stimulus 
to tlie opening of hew factories in this country was 
the levy of a substantial tariff on imported sugar 
for a period of fifteen years on tlie initiative of 
the present Sugar Committee almost immediately 
after its inauguration in the year 1929.” 

“ The Agenda of these Coimbatore meetings 
include important subjects such as the utilisa- 
tion of molasses for power alcohol, results 
of experiments with cane crushers of various types, 
schemes for improving different products from 
sugarcane such as gur or jaggery, desi sugar and 
vacuum pan sugar, proper organisation for the 
full development of the Indian Industry, various 
investigations on the life cycle of sugarcane and 
its breeding, fixing of prices for cane delivered to 
the factory and zoning of definite areas to parti- 
cular factories. 

“ Besides the Members and Co-opted Members 
scattered all over India, a large number of non- 
official visitors are expected to attend the meetings. 
Persons attending iuclude leading business men, 
sugar technologists, sugar factory owners, sxigar- 
cane growers and Directors of Agriculture and 
Industries from the important Provinces.” 

♦ ♦ * 

An ordinary monthly meeting of the Asiatic 
Society of Bengal was held on Monday 6th Novem- 
ber when Kavya Tirtha Ram Dlian, Dr. M. S. 
Krishnan, Mr. Arthur Lennox Coulson and 
Miss Gerta Hertz were elected ordinary members. 
The following papers were read and discussed : — 
1. A few types of Sedentary Games of Lower Bengal 
by Jatindra Mohan Datta; 2. Sedentary Games of 
In'tia by S. L. Hoi'a; 3. Worship and. Propitiation of 
Wild Animals at Uttarbhag, Lower BenqaU by S. L. 
Hora ; 4. Worship of the Deities Ola,^ Thola and 
Bon Bibi in Loioer Bengal by S. L. Hora ; 5. On a 
few’ Ancient Indian Am^dets and Charms by Sarat 
Chandra Mitra; and 6. Some Insects found associat- 
ed with the Bitter-Gourd.^ Memordica charantia 
Linn {Cucurbitacece) in Calcutta by S. Ribeiro. 


Forest Besearch in India. 1932-33 , — The Report of 
the Forest Research Institute, Dehra Dun, which 
records the progress achieved during the year 
1932-33, is a document of considerable interest. 

In spite of drastic economy several problems of 
immediate value received attention, due regard 
being paid to problems of importance to forest 
departments in the provinces and problems 
connected with the growtli of timber and utilisa- 
tion of available forest produce. The publication 
of the manual Commercial Timber of India” 
by Sir Ralph Pearson and Prof. H. P. Brown, 
both of whom were formerly connected with the 
Forest Research Institute, makes a distinct 
advance on the economic side of Indian Forestry. 
Mr. V. D. Idmaye has prepared a report recording 
the mechanical and physical properties of 140 
Indian Timbers. In the wood preservation 
seci.ion Mr. Kamesam carried out researches on 
the fixation of copper in wood. 

Several other important researches wore carried 
out during the year and results of practical utility 
have been obtained. Mention may be made of 
the work of the Paper Pulp Section which has 
established that bamboos {Dendrocalamus strictus) 
that have flowered and died yield a higher per- 
centage of cellulose and paper" than green culms, 
although drastic digestion is needed. 

* ♦ ♦ 

We acknowledge with thanks the receipt of the 
following : — 

“ Nature,” Vol. 132, Nos. 3333 to 3336. 

“ The Chemical Age,” Vol. 29, Nos. 7^12 to 745, 

“ Canadian Journal of Research,” Vol. 9, No. 2. 

“The Journal of Chemical Physics,” Vol. 1, 
No. 9. 

“Berichte der Deutschon Ohcmischen Gessell- 
schaft,” ilahrg 06, No. 9. 

“Natural History,” Vol. 33, No. 5. 

“ Journal of Agricultural Research,” Vol. 47, 
Nos. 1,2 and 4. 

“ Experiment Station Record,” Vol. 68, Nos. 1 
to 5. 

“ Experiment Station Record,” Vol. 00, No. 2. 

“ Science Progress,” Vol. 28, No. HO. 

“ The Review of Scientific Instruments,” Vol. 4, 
No. 9. 

“ Indian Forester,” Vol. 59, No. 10. 

“Medico-Surgical Suggestions,” Vol. 2, No. 9. 

“ Bulletin of the State College of Washington, 
Agricultural Experimental Station,” Bul- 
letin No. 280. 

“Contributions from Boyce Thompson Insti- 
tute,” Vol. 5, No. 3. 

“ Indian Journal of Physics,” Vol. 8, No. 2. 

“Journal of the Russian Chemical Society,” 
LXV, Tom III, Idvre 3. 

“ Journal of Entomology and Zoology,” Vol. 25, 
No. 2. 

“ Journal of Agriculture and Livestock in India,” 
Vol. 3, Nos. 1 to 5. 

“The Indian Journal of Agricultural Science,” 
Vol. 3, Nos. 1 to 4. 

“ The Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. 3, Pts. 1 and 2. 

“ Annual Report of the Imperial Council of 
Agricultural Research” for the year 1931-32. 

“ Review of Agricultural Operations in India,” 
1929-30 and 1930-31. . 
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Reviews. 


Eeoent Advances in Atomic Physics. By 
Prof. Gaetano Oastelfranchi. Approved 
translation by Dr. W. S. Stiles and Dr. 
J. W. T. Walsh. Vol. 1: Atoms, Molecules 
and Electrons, pp. xii +360 + 12. Vol. 2: 
Quantum Theory, pp. xii + 400 + 12. (Lon- 
don: J. and A. Churchill, 1932. 155. each 
volume.) 

Prof. Oastelfranchi’ s two volumes on 
“ Eecent Advances in Atomic Physics ” are 
the latest in the field of books on Modern 
Physics. In the first volume we find very 
clear and logical accounts of the Kinetic 
Theory, Eluctuations, Electrons and Positive 
Bays, Isotopes, X-Eays and the Atomic 
!Numi)er, Crystals, Eadioactivity, and the 
Atomic Nucleus. In the second volume are 
treated subjects like Eadiation and the 
Quantum Theory, Spectroscopy, Stark and 
Zeeman Effects, Specific Heats, Photoelectric 
Effect, Compton Effect, Ma.gnetism, Wave 
Mechanics and Quantum Mechanics, and the 
New Statistics. The method of treatment 
and the choice of subjects have an originality 
and charm of a high order. The writer has 
rightly laid emphasis on the experimental 
and technical side of the topics and deve- 
loped a coherent account of the recent 
advances in Atomic *Physics with as little 
mathematics as possible ^‘avoiding all that 
is obstruse, all unnecessary elaborations of 
the argument, and all lengthy calculations 
which hinder a rapid comprehension of the 
subject as a whole by obscuring it in a mass 
of detail.” In the second volume the last 
two chapters on Wave Mechanics and 
Quantum Mechanics and the New Statistics 
are particularly well executed. We feel 
confident that these two volumes of Prof. 
Oastelfranchi can be recommended with 
profit to Honours undergraduates who want 
to have a grasp of the essential developments 
in Modern Physics. The bibliographies 
given at the end of each chapter will be of 
use to the more advanced student of Physics 
who wishes to have a deeper insight into the 
problems dealt with in the book. ' There are 
unfortunately some misprints — some of them 
obvious at first sight — which we hope will be 
looked into and rectified in the next edition 
of these two volumes. Leaving aside these 
slight imperfections, we must congratulate 
the author for the excellence with which he 
has presented to the reader a clear and 
concise account of the trend of developments 
in Atomic Physics. The translators deserve 


commendation for having done a real serv 
to the English reading public by so al 
bringing out the charm of the original Itali 
Edition. 


Wireless Telegraphy ano Telephon'^ 

By W. Greenwood. Second Edition. (U 
versity Tutorial Press. Pp. 307. 55. 6cZ.) 

As a book for the serious beginner. IS 
Greenwood devotes an unnecessary amou 
of space to radio communication methc 
and apparatus which are either obsolete 
fast becoming so. Chapters III and 
dealing with spark, arc and alternat 
methods of generating high frequency ci 
rents and of reception by different types 
coherers could be almost complete 
omitted along with matters of merely h 
toric interest as in Chapter V and elsewhc 
in the book. 

The treatment of the physics and physic 
action of the thermionic vacuum tube 
rectifier, amplifier and oscillator is inad 
quate and disappointing. There is comple 
absence of all necessary mathematical trea 
ment. There is not even one diagram of 
receiver circuit using a screen grid tube ' 
pentode, let alone the later types. There 
no mention of master oscillator drive 
systems; it is always the self-oscillator thi 
gets connected or coupled to the antenn 
Nor is there any information on the supe 
heterodyne. 

While Fleming, de Forest and Stead a 
mentioned for their contributions in tl 
development of the thermionic vacuum tub' 
the names of Eichardson, Langmui 
Thomson and others are not to be found. 

Chapter IX gives brief descriptions of th 
different directional methods of transmissio 
and of reception while the succeeding on 
deals with aerials and earth systems. I 
view of the role it plays in radio wav 
transmission, a short discussion on th 
ionosphere should have been included i 
Chapter XI. 

The question of frequency measurement 
calls for more adequate treatment than wha 
is contained in paragraph 170. Those wh 
have even a brief experience with the work 
ing of the Duddell thermo-galvanomete 
will not readily agree with what Mr. Green 
wood has to say on this instrument o] 
page 236. 

The last chapter deals with circuit analysi 
and will be found helpful by the beginner 
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^ few worked examples at the end of each 
hapter would have increased the use of the 
►ook as a text-book. 

In the next edition, one hopes that Mr. 
Greenwood will forget or push back the 
xperience he gained during his stay with 
he British Navy and present instead the 
esults of his valuable study and experience 
s a research engineer of the British Broad- 
asting Corporation. 

One hopes too that terms like mutual 
aduction ” (page 28), “ Oscillating Current 
page 28) and statements such as Light 
nd electromagnetic waves are the same 
Drms of energy but of diiTerent wave- 
mgths’’ (page 41) will not find any place. 
The printing and general get-up of the 
ook leave nothing to be desired ; the 
iagrams stand out clear from the text and 

re a help to the reader. 

* * 

lOMITE CONSULTATIF INTERNATIONAL DBS 

Communications Telephoniques a Grande 
)ISTANCE. (Plenary Session, Paris, 14-21, 
eptember 1931. English Edition issued by 
iie International Standard Electric Corpora- 
ion, London, 1932, 362 pages. Price 21s.) 
Though the C.C.I. is only a consultative 
ody but nine years old its membership in- 
[udes practically all the important telephone 
iministrationsof the world; its conclusions 
nd recommendations, therefore, carry great 
eight. 

This handsome volume of 362 pages forms 
le report of the Paris meeting in 1931 of 
le C.C.I. and presents an authoritative and 
)mprehensivc picture of the present status 
I long distance international telephone 
)mmunication by wire and radio. 

On the administrative side, the recom- 
lendations relate to organisation, operation, 
biif s, priority of calls, traffic statistics, etc. 
On the technical side are considered 
iiestions relating to maintenance, operation 
id supervision of lines and installations ; 
-chnique and apparatus for a variety of 
ilephone transmission measurement ; re- 
rence and working standards for telephono- 
etric measurements ; examination of the 
fferent national systems in relation to 
ternational telephone transmission require- 
ents; specifications for cables, apparatus 
id plant in a modern telephone system ; 
'otection of telephone lines against electro- 
tic corrosion; and many others. There 
•e a number of technical articles from 
fierent organisations and manufacturing 
ms on apparatus and lines. Not the least 


useful part of the report is the extensive 
classified bibliography of articles in English, 
French and German spread over seventeen 
closely printed pages covering every aspect 
of telephone communications. 

The reports of the plenary meetings are 
very interesting in showing the cordiality 
among the delegates and the spirit of mutual 
accommodation to promote the common 
objective of universal telephone communica- 
tion. 

Would that other international gatherings 
were as fruitful in their achievements as the 
meetings of the C.C.I. ! 

E. E. 

* 5|e 

Fifty Years op the Society of Public 
Analysts. By Bernard DyeT' and C. Ains- 
worth Mitchell, pp. viii+278; 4 plates. 
(ITeffer and Sons, 19.32. Price 12s. 6d.) 

This work is divided into two portions, 
the first of which deals with the foundation 
of the Society of Public Analysts and its 
subsequent history on the administrative 
side. The work of each president is review- 
ed in detail and the important part played 
by the Society in developing the control of 
foods and drugs is explained. This consist- 
ed not only in the appointment of com- 
mittees to deal with the technical aspects of 
all the more important branches of food 
analysis but also in carrying on negotia- 
tions with Government in order to obtain 
legislative sanction for their recommenda- 
tions. 

The second iiortion is a classified abstract 
of the more important papers which have 
appeared in ‘‘The Analyst”, the organ of 
the Society, since its inception. These are 
grouped in decades and while this arrange- 
ment shows very clearly the expansion of 
the Society’s activities, it is a little inconve- 
nient if it is desired to trace the history of 
any one substance. This portion of the 
book also suffers, as from its very nature it 
must, in appearing to be a complete account 
of the subject, whereas in fact it is restricted 
to the publications in only one journal. 

While primarily written for those having 
a personal interest in the Society, this 
volume should appeal to many others and 
particularly to those in India who are 
endeavouring to legislate for the control of 
foods and drugs. Many of the technical 
difficulties have been solved, although by 
no means all, but the legal and administra- 
tive difficulties still remain and a perusal of 
the book will indicate how vast these are, 
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while at the same time pointing out pitfalls 
which may be avoided. 

H. B. Watson. 

>fe 5!« « 

Solvents. By Thos. H. Durrans. Third 
and Eevised Edition. 205 pp. (Chapman & 
Hall. 105. 6d. net.) 

The title of the above hook belies its 
contents to some extent as it is solely 
confined to cellulose lacquer solvents. The 
reader who takes up the book with the idea 
of finding a general treatise on “ Solvents ” 
and the wide range of subjects which this 
word visualizes, is somewhat disappointed at 
the very narrow field dealt with. The title 
for a monograph can well be more explicit. 

In all other respects the book is excellent 
and should prove extremely useful as a work 
of reference on cellulose lacquer solvents. 
The volume is divided into two parts. The 
first part deals in a broad and simple manner, 
with the scientific fundamentals of ‘ solvents ’ 
in relation to solvent action, vapour pres- 
sure, viscosity, etc. In Chapter lY the 
application of triangular co-ordinates for 
solving practical problems in the lacquer 
industry is dealt with in a simple and instruc- 
tive manner, and a careful study of the 
method will be of considerable use to the 
reader in other branches of chemistry as 
well. Chapter VI includes tables of what 
are called ^ Evaporation Periods ’ which are 
far too Empirical to bear publication. 

The second part of the book is more utili- 
tarian and deals comprehensively with 
individual solvents in the lacquer industry. 
In fact the material presented forms a 
regular text-book of industrial organic 
chemistry of the lacquer solvents. The 
concluding portion of the book contains a 
table of trade names of solvents and their 
probable composition, the intelligent use of 
which will save a good deal of time and 
money to any lacquer technologist. 

The print and get-up of the book are 
excellent. 

M. Rajagopalan. 

* * * 

Manual of Plant Diseases. By Frederick 
Deforest Heald, m.s., ph.D. Second Edition. 
(McGraw-Hill Book Co,, Inc. New York 
and London. 1933.) 

The rapid progress of investigations on 
Plant Pathology in recent years, all over the 
world, resulting in a considerable output 
of literature on this important subject, makes 
it a difficult task to embody all the 
information in the form of a manual. And 


yet this has been achieved by Mr. Frede 
Deforest Heald in his book. Though ma 
intended as a text-book for students by 
author who has been a teacher in Myco] 
for 16 years in the State College of Wash 
ton, this book, which contains quite a we; 
of information and references, should b 
great value to every research worker 
Plant Pathology. 

The symptoms of disease in plants, wit 
summary, are first described in sucl 
way that it is intelligible both to 
practical grower and the Pathologist. 

The tendency for investigators in gene 
is to look for an organism fungal, or bac 
rial wherever a disease is concerned. S 
II of this book is well worth studying by 
Plant Pathologists, wherein are described 
detail various diseases caused by deficienc 
in food materials, and excessive soluble S£ 
in the soil, by unfavourable water relatio 
by improper air relations, by high and ] 
temperatures, by unfavourable light rc 
tions, by manufacturing processes such 
cement dust, tar products, SOj, etc., and 
control practices themselves. 

Sec. Ill dealing with virus diseases 
plants has been written more elaborat 
than in the First Edition. During the 1 
few years which, according to the auth 
may be designated as the ‘‘Mosaic Period 
many new virus diseases of crop plants, a 
the r51e of insects in transmission hg 
been brought to light. After a detai. 
description of some types references i 
given at the end of chapter to 149 vi 
diseases of plants. 

Sec. lY which occupies the rest of i 
book deals with parasitic diseases. Aftei 
clear description of the morphology 
bacteria, and their action on hosts, fc 
important types of bacterial diseases £ 
described. An exhaustive list of referenc 
is appended. 

Then follows a description of a lar 
number of diseases caused by fungi, arrang 
according to the groups to which the 
belong, only important types being chose 
It is difficult in the course of this revh 
to bring out in full appreciation the weali 
of information which these chapters contai 
The chapter on “Diseases due to Ru 
fungi” deserves special mention for its luc 
presentation. The last two chapters de 
with diseases caused by Phanerogam 
parasites and nematodes. 

Such a valuable book can hardly I 
criticised for a few omissions uncl< 
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references. Though some attempt has been 
made to include under Eeferences ” a few of 
the* work on Plant Pathology done in India, 
it is felt that other valuable work done 
in India could also have been included. 

In Chap. XXVII, under Parasitic Plants, 
the valuable work of Barber on Santalum 
Album, deserves mention. In Chap. XVI, 
under Diseases due to Downy Mildews, the 
pioneer work of Coleman on the Arecanut 
disease caused by Fhytophthora areeai 
(1910), of Narasimhan on the hetero- 
thallic strains {’Phytopathology^ 20, 201, 
1930) and Uppal on Scleropora, could 
have been included. In Chap. XXVI, the 
disease on Coffee (Corticum Koleroga), which 
is a serious one in S. America, Mysore and 
other tropical coffee growing areas might 
have been referred to. To the references under 
Virus Diseases of Plants (Chap. XII) could 
have been added, the work done in India by 
Likhite on the Cytoplasmic inclusions in 
Mosaic tobacco, and by Xarasimhan on the 
inclusions associated with Spike Disease 
3f Sandal {Phytopathology, 23, 191, 1932). 
These omissions of Indian Phytopathological 
work do not in any way detract the value of 
bhe book which should be in the hands 
Df every research worker on Plant Pathology. 
The get-up of the book bears usual 
excellence of the publications of the 
SIcGraw-Hill Co. 

M. J. X. 

* 

[Jytologioal Technique. By John B. 
Baker. (Publishers: Messrs. Methuen & 
Company, Limited, London. 3^. 6d, net.) 

To a beginner in cytological technique, it 
s very essential that he should know what 
le is doing and what he is aiming at. More 
dten irrational methods in the hands of a 
)eginner yield very satisfactory results and 
he interpretation of the preparation 
)ecoines an arduous task unless he knows 
he principles and the chemical changes 
nvolved in the various stages through which 
ho material passes before it is finally ready 
or examination under the microscope. The 
:uiding principle of the author of this mono- 
:raph has been to describe as few methods 
s possible and to present full information 
jS to the nature of the reagents used. 

In the routine laboratory practice the 
•eginner is apt to use fixing and staining 
eagents in a haphazard way without know- 
Qg to what extent the results are due to the 
riginal components and to what extent 
hey are due to their reactions. 


In the introductory and the following 
chapter, the author gives a very clear exposi- 
tion of the morphology of the cell and the 
principles and the chemical changes involved 
in employing the most common reagents like 
ethyl alcohol, acetic, picric, mercuric chlo- 
ride and osmium tetroxifie and enables the 
beginner in cytological technique to make a 
judicious use of these in the study of the 
cell. 

The chapter on the fixing mixtures is a 
clear exposition of the nature of the reac- 
tions and particulary valuable in selecting 
reagents for the study of specific cell consti- 
tuents. The small monograph is character- 
ised by the care which the author has taken 
to make clear all matters which give diffi- 
culty to beginners. 

The book is the outcome of the author’s 
experience gained in cytological technique 
and records only those methods which have 
given the best results in his hands and is 
a welcome addition to books on micro- 
technique. 

Though the study of the cell intra vitam 
is likely to be the basis of all future cyno- 
logical investigation and the making of 
permanent preparations only an accessory 
to it, we have no hesitation in recommend- 
ing this interesting monograph to all begin- 
ners in cytological technique as a very 
valuable and instructive guide to them in 
their endeavour to acquire proficiency in this 
field of scientific investigation. 

A. N. E. 

* Jic * 

Japanese Pishes. People interested in 
Fishery problems are no doubt aware that 
the fishing industry of Japan is probably 
the most highly organised in the whole 
world. The fisheries of Japan are exceeding- 
ly valuable; and the total value is believed 
to be at least £ 30,500,000 per annum, while 
the industry employs no less than 2,000,000 
men. This remarkable result has been 
achieved within a comparatively short time 
through the application of scientific methods 
and the rational and economic exploitation 
of the fisheries. 

During the last 20 years or more Dr. 
Tanaka has been studying the fishes of 
Japan mainly from a systematic point of 
view. Such a scientific work would not seem 
to some to be of any direct economic value, 
but it should be borne in mind that taxono- 
mic work is the bed-rock on which almost 
all fishery investigations have to be based. 
Every country interested in its fisheries has 
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voluminous works on fishes, hut a recent 
publication of Dr. Tanaka entitled ‘^Japa- 
nese Fishes in Life Colours ” is unique and 
a most useful handbook. It contains beauti- . 
ful, coloured illustrations of over three 
hundred and fifty-five species, each one of 
which is briefly described both as regards 
its economic importance and systematic 
position. The size of the work is that of a 
pocket-book, so that it can be carried about , 
very conveniently and its price has he&dy 
kept low. Publications of a similar type ^ 
dealing with the principal food-fishes of the 
various provinces of India will be a great 
boon to amateur naturalists and are likely 
to prove most useful to officers interested in 
the development of Indian fish resources. 

Dr. Tanaka's book is written in the 
Japanese language, but the scientific names 
of the various species are given in Eoman 
characters and there is a very good index at 
the end. 

S. L. H. 

* * * 

The Senses of Insects. By h. Eltringham, 
M.A., B.sc., F.R.S. Pp. vii4-126 with 25 
illustrations. (Methuen’s Monographs of 
Biological Subjects. Edited by G. R. De Beer, 
M.A., D.sc.) (Methuen & Co., Ltd., 36 Essex 
Street, W.C. London. Price 3$, 6d, net.) 

To students of Entomology and General 
ZoolQgy this monograph will be an in- 
valuable possession. Within a short compass, 
the author, a distinguished authority on 
insects, presents an extremely interesting 
account of the different types of sensory 
organs of these minute creatures, which can 
be read and enjoyed even by those who have 
only modest biological learnings. The 
information provided in each chapter is 
authoritative and up-to-date and the 
numerous illustrations assist in obtaining a 
clear understanding of the technical details 
and structural relations of the sensory 
organs. The intelligence displayed by 
insects especially by the social orders such 
as ants and termites implies not only the 
possession of highly developed sensory 
organs but also actually the powers of 
reasoning and judgment though in a rudi- 
mentary state. The complicated structure 
of the various organs of special sense is a 
marvel of mechanism and the manner in 
which the various parts are articulated to 
fulfil the special function for which they are 
devised must always remain a puzzling 
chapter in the philosophy of biology. In 
spite of a few technical terms indispensable 


in a book of this nature, one can rea 
with great pleasure and profit and we h 
no doubt that the reading public interes 
in obtaining accurate scientific informat 
will welcome such biological rnonograj 
A complete bibliography is given which '' 
be useful to all wishing for fuller informat 

with a'^view to undertake research. 

* * * 

^Fighting the Insects, the Story of 
' Entomologist. Telling of the Life a 
Experiences of the Writer. By L. 
Howard, pp. xvii+333. (^Tew York: 1 
Macmillan & Go., 1933. Price 12s. 6d. n< 

This is a splendid book full of humo 
interest and information. It deals with 
practical application of scientific researc 
to combat the insect pests and the accoi 
is presented in an easy style and attract 
form which will profit everyone who 
interested in the contributions of science 
the promotion of public health and i 
increase of public revenues. It is a rec( 
of the tireless efforts of a great man 
organising an international campai 
against the minor and major horrors 
peace and war, with numerous autob 
graphical sketches of piquant interest. 

Howard, a born naturalist, was origina 
trained for the medical profession which 
abandoned to take up an assistant’s p< 
under Professor Riley who had been broug 
from Missouri to assume the appointment 
Entomologist to the U. S. Department 
Agriculture. Prof. Gage bade farewell 
his old student in these words : “No 
Brother Howard, you and I are going 
devote our lives to science. We are n 
going to let any confounded girls coi 
between us and our work.i’; While worki 
in the Federal Bureau yOf Entomology 
Washington he wrote these words to I 
mother in 1884 about*, the share of crec 
which usually in those days fell to the 1 
of assistants: “Whenever you see 
treatise by Professor or Dr. So and So 
which he says in his introduction, 
cheerfully acknowledge the help of n 

assistant Mr ’ or words to th 

effect, you can make up your mind that t] 
Professor wrote the introduction and tl 
assistant the treatise.” As soon as Howai 
became head of the department in 1897, 1 
changed the old practice and permitted tl 
assistants to publish their work in the 
name, — a reform which attracted to h 
service some of the eminent America 
biologists. When Howard was working i 
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an assistant under Constock, he became 
interested in parasitic insects and the 
natural control by parasites and predators 
and the interest so early formed in the 
study of these little creatures and of their 
extraordinary interactions, has continued 
all his life and the first fruits of his labours 
•were embodied in a big paper on the para- 
sites of coccidae. The most dramatic episode 
of this period was the successful introduc- 
tion of ‘‘Australian Lady Bird ’ which 
completely destroyed the fluted scale that 
threatened the extinction of the citrus 
industry of California. In 189 i when 
Biley resigned, Howard received the 
appointment as Chief of the Service and his 
efforts to focus the attention of Europe and 
America on combating the grapevine Phyl- 
loxera, the Gipsy Moth and Brown-tail Moth, 
the Mexican Cotton Boll Weevil, the 
discovery of the eggs of tachina fly on the 
army worm, the rice stem borer and on the 
unintentional interchange of injurious 
insects between countries through com- 
merce, constitute the noblest chapter in the 
history of applied entomology. His experi- 
ments to introduce silk culture in the 
United States may have failed, but his 
attempt to establish international co-opera- 
bion in overcoming and eradicating insect 
pests through natural control laid the 
lOundation of the industrial prosperity of 
America and curiously, he never suffered 
'rom want of funds from the Government 
:or carrying on his researches and founding 
3j,pensive Laboratories. 

The book has a strong human appeal. It is 
:he story of a great scientist with an amiable 
nmi)licity of character who freely wrote and 
Dractised“ internationalism ” and endeared 
limself to every scientist in Europe with 
jvhorn he came in contact. His account of 
■die Cosmos Club, the Bicycle Club, his ser- 
7-ices in the preparation of the Century 
Dictionary and International Encyclopaidia, 
lis scientific expeditions and his description 
)f Congresses and personal convei’sations, 
lis work on mosquitoes and domestic fly, his 
Dublic lectures and scientific addresses and 
ivery other detail of the career of this 
■emarkable scientist, will form an enduring 
ecord of noble service cheerfully rendered 
or the advancement of knowledge and the 
)romotion of human happiness. 

To road Howard’s “ Fighting the Insects^” 
8 liberal education. V-' 



The Living Universe. By Sir Francis 
Younghusband, pp. x4-252. (London, John 
Murray, 1933. Price 10s. 6d. net.) 

The book is rather of a mystic nature and 
propounds the theory conceived by philoso- 
phers of antiquity that the Universe is peopled 
by other kinds of life and in support of this 
doctrine, the latest findings of physical and 
biological sciences are made use of. The 
conception that the Universe is fundament- 
ally material is abandoned and the possi- 
bility or probability of the existence of 
living beings in distant planets not recog- 
nised yet, forms the theme of the book. 

Astronomy must have a great deal to say 
about the problem of the relation of life on 
this planet to the Universe of which it is a 
part and in conjunction with biology it will 
have some day to find a solution for the 
puzzling question of the origin of life and 
its ultimate destiny. Sir Francis Young- 
husband has gathoi'ed together the results of 
science and has given them the interpre- 
tation of an intuitive philosopher. The first 
two chapters deal with the ultimate facts of 
tlie Universe and the evolutionary process 
of life as stated by Jeans and Eddington, 
Wells and Huxley and Darwin. Mind can 
hardly be dissociated from life and its 
functions though limited by the physical 
framework through which both function, 
vary and expand in accordance with the 
character of the machinery and intuition is 
considered to be the line along which mind 
will develop in future. From creative love, 
Younghusband derives the mystical experi- 
ences of ecstatic world-love and it forms the 
main- spring of the Universe. Such experi- 
ences are not wholly subjective, for the 
mystic has a deeper sense of union with 
hfature and responds to the intimations 
which come from the world about him. The 
Universe is pervaded by the Cosmic Spirit 
which controls and directs it and the pur- 
posiveness and orderliness of it arise in a big 
thought of this Spirit. The realm of matter 
is subordinate to the governance of this 
Univeisal Mind. “I shall regard Jeans’ 
principle of a creative intelligence as 
by no moans tentative, but as the per- 
fectly 'logical corollary of modern scientific 
facts.” Sir Francis Younghusband makes a 
crucial point of this statement of Dr. Turner 
in regarding the Universe as an organism 
^and argues that if our earth is part of it and 
has developed life and mind, then it follows 
that life and mind are characteristics of the 
^ Universe as a whole,— “ that it was because 
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the Universe was a living Universe that 
life developed here”. Then it is deduced 
that the Universe is not a mere machine 
but the outward face expression of the 
Cosmic Mind. 

The book may not make an appeal 
to scientists of the type of Thomas the 
Doubtor, who want demonstrable evidence 
and those who would reduce the Universe 
to a mathematical formula. Scientists 
are becoming metaphysical and find it 
difficult to escape from conceding the 
existence of design and pattern, order and 
purpose in Mature under the Governance of 
an Agent to whom the Universe is as a 
venture. The book is an admirable exposi- 
tion of the ancient doctrines of the Upani- 
shads and upholds the dualistic system of 
philosophy. It is a valuable contribution to 
contemporary philosophic thought 

4 : * 4 : 

What Baee I Think? (A Challenge of 
Modern Science to Human Action and 
Belief.) By Julian Huxley, Professor of 
Zoology in the University of London (King’s 
College). (The Phoenix Library, Chatto and 
Windus, London. Price 3s. 6d.) 

The book contains a series of seven brilliant 
lectures which the author was invited to 
deliver at different places and at different 
times. We would place a copy of this 
stimulating woik in the hands of lawyers, 
priests and politicians. The first three 
essays deal with some of the economic and 
social problems with which modern civili- 
sation is confronted and the growth of 
human population, chiefly its quality in its 
bearings on social efficiency and economic 
salvation, offers to all thinking minds 
perplexing questions. In the first three 
essays the author in his search for a solution 
examines the contributions which biological 
investigations have recently made and un- 
trammelled by sentiments, suggests that the 
practice of birth-control and eugenic sterili- 
sation may offer hopes of solving the 
problem of population. Under what the 
author calls long range eugenics, selective 
breeding of human species must necessarily 
come in and one may doubt if man can be 
treated like peas and wheat for purposes of 
the application of Mendelian principles of 
selection. The next three essays deal with 
science and human nature and they give a 
vivid idea of the concept of scientific 
humanism. The author’s interpretation of 
the implications and function of true religion 
and those of science is unexceptional, but 


all may not agree with him in thinking th* 
the spirit of science is opposed to the coi 
ception of personal God, who “ is iinminei 
but not transcendent”. Both religion an 
science are based on experience, tlie fornn 
is objective and latter subjective. The 
conclusions must have different scales < 
value and the method of enquiry pursued b 
one is incapable of being applied to tl 
other. But the validity of both depends o 
the fact of direct experience which may b 
introspectively analysed ; the outer works ( 
which in the case of science are verifiabl 
evidence, but those in the case of religio 
must remain the fundamental fact f 
universal intuition which cannot be weigh(‘ 
and tested in the laboratories but can only b 
perceived in the innermost consciousness.* 

The book is undoubtedly a notable contr 
bution and is bound to exercise a grea 
influence on contemporary internationc 
thought. 

Sj! * »1« 

The Mysore Tribes and Castes. Vols. Tl 
III and IV. By the Late H. V. Kanjun 
dayya, ivr.A., m.l., c.i.e., and Rao Bahadu 
L. K. Ananthakrishna Iyer, b.a., l.'j 
(Published under the auspices of the Mysor 
University. 1928, 1930 and 1931. Pric 
Rs. 12-8 or 20s. each volume.) 

We congratulate the University of Mysor 
on the publication of these sumptuou 
volumes which undoubtedly form a signs 
contribution to our knowledge of the Tribe 
and Castes of Mysore, Rao Bahadur L. K 
Ananthakrishna Iyer to whom the work wa 
entrusted, is a well-known South Indiai 
Anthropologist whose earlier works on tlr 
Cochin Tribes have earned for him the repu 
tation of a sound scholar and as a lecturer ii 
Anthropology in Calcutta University, he ha, 
had great opportunities of initiating researcl 
work in this important branch of science 
The three volumes which we have read witl 
unfeigned interest and profit, would form ^ 
noble tribute to a long and honourable lif( 
devoted to study and research. We arc 
promised the first volume soon and we lool^ 
forward to the pleasure of reading it witl 
equal interest. 

In the three volumes under review, about 
92 Castes and Tribes are described and 
each volume is profusely illustrated with 
beautiful pictures of people in their typical 

* The sensing of the ultimate nature of reality is 
one thing and the study of the laws of its mani- 
festation in concrete expression is quite anothe] 
thing. 
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costumes, or at their social functions or in 
their professional occupations in addition to 
pleasing photographs of famous temples and 
public institutions for which Mysore is well 
known. In his extensive field work, Mr. 
Iyer has collected a great amount of infor- 
mation regarding the historical origin of the 
several castes, their tradition, distribution, 
their habits, customs, manners, religious 
persuasion and practices, dress, furniture, 
marriage customs, divorce, ceremonies con- 
nected with child birth, inheritance, funeral 
ceremonies and occupations and industries 
and ornaments and social and economic 
status. Mr. Iyer from his extensive experi- 
ence and knowledge is competent to draw 
certain generalisations based on his studies, 
in respect of the causes which have led to 
the bewildering sub-divisions of castes and 
the differences in their social behaviour 
even among groups which follow a common 
language and a common religion. What is 
the relation of these tribes to the Dravidian 
or the Aryan stock? Mere ethnographic 
work leads us nowhere, however valuable 
the study may be, if no attempt were made 
to trace the differences of social customs 
to some common origin and to trace the 
groups to a common ancestral stock. Cul- 
tural Anthropology as a descriptive science 
is exceedingly interesting, but we believe 
that this branch of knowledge is to be 
founded on Physical Anthropology and 
without rxieasurement no science becomes 
exact. It is unfortunate that Mr. Iyer was 
unable to carry out any investigations on 
cranial measurements, structure of hair, 
form of nose, oar and eye in proportion to 
other anthrometrical features, relative pro- 
portions of limbs, the size and shape of feet 
and digits, the structure of nails, the hairi- 
ness of body and the shape and size of chin 
and forehead and everything about the 
physical organisation of the members of 
tribes which would disclose their original 
and mutual relationship. We hope that in 
the promised first volume of this interesting 
series, some reference will be found to this 
fundamentally important piece of work 
without which all ethnographical studies 
must be incomplete and we further hope that 
Mr. Iyer will stress the importance of the 
formation of a Museum in the State as a 
means of diffusion of knowledge about the 
people whose proximity takes away all in- 
centive to closer study. Another point on 
which Mr. Iyer should have legitimately laid 
emphasis is the desirability of the University 


to introduce cultural and physical Anthropo- 
logy in their scheme of studies and it will 
form an admirable combination with Psycho- 
logy, Physiology and Zoology. With such 
abundance of material for study and investi- 
gation, — Mysore is a veritable Museum, and 
with little or no expenditure, we hope that 
Mr. Iyer will be able to induce the authorities 
to recognise the importance and need of 
instituting these fresh studies in the Univer- 
sity of Mysore. 

We have pleasure in acknowledging our 
sense of thankfulness to Mr. Iyer for provid- 
ing us with genuine pleasure and interesting 
information which we have derived by a 
perusal of his volumes, and hope that others 
who have access to them will also derive 
equal profit by a perusal of these careful and 
painstaking studies. 

* 

Homer and Myoen^ with 52 Illustrations 
and four maps. By Martin P. Nilsson, Dr. 
Theol. et. Phil, pp. xii -1-278. (Methuen & Go., 
Ltd., 36, Essex Street, London, 1933. Price 
218, net.) 

There are numerous important contribu- 
tions to the discussion of the Homeric 
problem and several theories have grown 
round it. According to the separatist 
school, Homeric epics are a patch work, — 
and the author being merely a compiler or 
redactor and the materials he has utilised 
pre-existed in the form of short epics or lays 
to which he added some of his own and later 
ages contributing others. It is almost 
impossible to settle the question of* the 
authorship of epics of the magnitude and 
range of the Illiad and the Odyssey and it is 
even doubted if Homer ever existed beyond 
legends and myths. The Unitarian school 
upholds that these works are the creation of 
the genius of a historical person and is not 
troubled with the pre-existence of indepen- 
dent lays and heroic poems. The literary 
criticisms on the heroic ago of Greece are 
bewildering and it is doubtful if finality will 
be reached. The English Homeric scholars 
treat the problem as part of the genesis of 
epic poetry and others starting from archaeo- 
logical or ethnological considerations, end 
in discussing their bearing on the epic 
problem. 

Martin Nilsson proceeds to examine the 
question from the standpoint of the prob- 
able contributions of Mycensen culture to 
the epics of the heroic age. The archaeo- 
logical materials belonging to this age have 
thrown a flood of light on the influence of 
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this period and on the history of Greece. 
Historical researches into the archaeological 
finds, the languages together with their 
dialects and ethnic problems, have estab- 
lished that Greece was occupied by a pre- 
Greek population whose civilisation was a 
modified form of Minoan culture from Crete. 
This pre-Greek or Mycenaen culture is divided 
into three distinct periods in accordance 
with the traces and gaps in it produced by 
the successive invasions of the Minoans. At 
the time the Greeks immigrated, the country 
had witnessed and bore evidences of a strong 
civilisation and as always happens, the 
immigrants must have absorbed the greater 
part of this pre-existing culture to which 
they added their own. Homeric scholars 
have divided themselves into two camps, 
one interested in taking the epics to the 
Mycenscn times and the other pushing them 
forward as late as the historical age. Nilsson 
considers that neither of these views is the 
right one. His researches are based not 
only on archaeological elements in the 
Homeric poems, but extend to geographical 
and historical circumstances including State 
organisation, customs, religion and place 
names. Few can deny the fact that in 
Homer there is considerable evidence which 
refers to the pre-Greek civilisation or 
Mycenaen age and also to the Archaic age, 
the Geometric and the beginning of the 
Orientalising periods. The Mycenaen and 
Orientalising elements are separated by an 
age covering more than half a millennium. 
How is it possible that the former elements 
could have survived such a long gap and 
have been adopted in a composition belong- 
ing to a time at least half a millennium 
later f 

The language and style of Homer present 
similar difficulties. The former is a mixture 
of several dialects chiefly Ionic interspersed 
with extensive Aeolic, Attic and Arcado- 
Oypriot elements. His style is distinguished 
by ornate epithets, used repeatedly in con- 
junction with proper nouns, especially with 
those of his heroes, Achilles and Odysseus, 
and another characteristic is the extensive 
use of stock expressions. The language goes 
back into very old times and the point of 
interest is how these archaisms were 
preserved down to his day. Most of these 
linguistic elements are Mycenaen, which as 
an age of great and heroic deeds, of warriors 
and princes, really forms the background of 
Homeric epics. The Homeric poems are 
founded on a mass of songs of minstrels 


which with countless variants based or 
exploits of heroes, must have wand 
from country to country before attaining 
perfect epic technique with which He 
composed the tales of Troy and the wan 
ings of Odysseus. Certainly larger or sm; 
parts may have been added later oi 
Homer’s poems. Still the general conclu 
can hardly be resisted, viz., “ Owing to 
epic technique and tradition elements f 
the Mycenaen age, in which epics first ^ 
created, were preserved down to the ag 
which epics underwent a renaissance, ^ 
fixed into two great poems, the Illiad 
the Odyssey, and ultimately written dov 
The references to Mycenaen State organ 
tion and the Mycenaen origin of Horn 
myth and the contributions of that ag( 
poetic fiction— all bear ample evidence to 
general conclusion. 

We have read a great book, distinguis 
alike for scholarship and for histoi 
research. It is an enduring work boun( 
exercise a great influence on the fut 
investigations into this ‘most important 
puzzling problem of Homeric poems, 
congratulate the publishers on tbeir en 
prise in offering to the literary world a w 
of such excellence and on the splen 

execution of their technical labours. 

* * * 

Colon Classification. By S. E. Ean 
nathan. (Madras : The Madras Libr 
Association. London: Edward Goldst 
Ltd., 1933.) 

The Madras Librn-ry Association has c( 
menced the publication of a series of bo 
on library work of which Colon Olassifi 
tion"” by Mr. Eanganathan is the th 
It differs considerably in various respc 
from the works on classification hithe 
published. One of the main features wh 
will strike even a casual reader is the v 
great minuteness of classification in most 
the subjects treated, especially topics 
Indology, which will be of immense use 
librarians both in the East and in the W( 
The author deserves to be congratulated 
his excellent performance. The book ought 
find a place in every library, however sm 


Errata. 

Current Science, Vol. 11, No. 4, Octol 
1933, page 130, left-hand column, in ■ 
magnifications of the photographs — 
for ‘70’ read ‘56’ 
for ‘30' read ‘24’ 
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The Problem of the Molasses. 

^HE discussions at the last Sugar Con- 
ference held at Simla {Ouy)\ 8ci., 2 , 
58, 1933) and the more recent meeting of 
the Sugar Committee at Coimbatore {Gurr. 
Sci,, 2 , 202, 1933) have borne ample testi- 
mony to the fact that the provincial Govern- 
ments as also the promoters of the sugar 
industry are quite alive to the seriousness 
of the new problem which they are faced 
with. With the creation of a number of 
new factories and the increased output of 
white sugar, the problem of the molasses 
has already assumed such serious propor- 
tions that it can no longer be ignored. 
In fact, we may even go further and 
state that when the protective tariff is 
withdrawn and the internal as well as 
external competition increases with the 
inevitable fall in prices, the intelligent 
utilisation of the hitherto neglected by- 
product may make all the difference between 
success and failure in the industry. 

Not many years ago, India was importing 
quite considerable quantities of cane 
molasses, chiefly from Java. The imports have 
now very nearly disappeared and the home 
production so considerably increased that 
several factories have already got large 
stocks which they could not adequately 
dispose of. The present (1932-33) production 
may be reckoned at 450,000 tons and 
even a conservative estimate — based on 
the possible output of white sugar— would 
suggest that the manufacturers would be 
faced with the problem of dealing with no 
less than 500,000 tons during 1933-34 and 
subsequent years. 

The problem of the molasses is not, how- 
ever, unique to India. It is an inevitable 
consequence of the development of the white 
sugar industry and all the big sugar-pi educ- 
ing countries like Java, Cuba, Natal, Hawaii, 
Mauritius, Queensland and Germany have 
had to face it. Various methods of utilising 
molasses (from cane or sugar beet) have been 
proposed and although none of them has 
proved wholly satisfactory, there is yet 
some evidence to suggest that at least some 
of them hold out promise of extended 
application. An attempt will therefore be 
made to critically examine the various, 
methods now in use and to suggest a few 
lines along which further enquiry could be 
profitably undertaken. 
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The composition of cane molasses varies 
considerably depending on the variety of 
cane, manuring, system of boiling the juice, 
method of hardening and storage of the 
molasses and such like. It may be reckoned, 
however, on an approximate basis, that an 
average specimen contains about 40 per 
cent, of cane sugar, 30 per cent, of invert 
sugar (as glucose), 15-20 per cent, of 
moisture and the rest in the form of 
nitrogen and minerals. The nitrogen con- 
tent is generally low, being under 1*0 
per cent, but some specimens have been 
reported to contain higher percentages. 
Among the mineral constituents, potash 
(K^Oj accounts for a large share, being 
1*9-4 *6 per cent., and phosphoric acid 
(PoOj.) 0*16-0 -54 per cent. It is gene^^al- 
ly reckoned that molasses contains about 
50 per cent, of the nitrogen originally 
preeenfc in the cane and 60 per cent, of the 
potash. Cane molasses can stand a reason- 
able amount of storage, but prolonged 
keeping leads to loss of sucrose, slow, 
irregular increase in invert sugar and general 
increase in non-sugars (Browne, Eng. 
CJiem., 21, 600, 1933). Eectotly, a patent 
has been taken for producing dry molasses 
by grinding the liquid product with alfalfa 
meal and spray- drying the mixture in a 
current of hot air (Amer. Pat. Is’o. 1,897,732 
of 1933), but further information regarding 
the cost of production and the keeping 
quality of the final product is needed before 
any opinion regarding the utility of the 
process can be expressed. 

Among the various methods of utilising 
molasses those with the possibility of its 
consumption as food deserve the most care- 
ful consideration. It has been suggested 
that fancy sugar syrups can be prepared out 
of it, but with clean, white sugar plentifully 
available, it is very doubtful if there would 
be much demand for molasses. A similar 
criticism would also apply to the suggestion 
that it could be used for the manufacture of 
caramel. Anyway, the quantities consumed 
by such industries would be almost negligi- 
ble as compared with the huge stocks of 
molasses that would tend to accumulate in 
the near future. The demand for use as 
animal feed would appear to fluctuate con- 
siderably, the sale of molasses bringing some 
useful return only when other feeds are 
scarce (Kerr, Proc. 4th Congress Int. Soo. 
Bug. Tech., 1932). 

The utilisation of beet molasses for the 
manufacture of yeast would appear to have 


[Dkckmbkk 

received considerable atteiit'ion in («ortUi 
The yeast, thus prepared, is inontly ttake 
up by the bread industry, but witlA tl 
increasing knowledge of tlu^ high nut ritij 
value of yeasfij it is not unlikely lliat tfi 
product will soon find favour iis an ailinii 
feed. Cane molasses is c.omparativ’ely pof 
in nitrogen and buiTers and teinls to Inaunii 
more readily acid than the beet product, bii 
this defect can be remedied by iniilition t 
suitable nitrogenous substanees logellu 
with the necessary mineral salts. The yiel 
of pressed (wet) yeast which, under favuni 
able conditions, would b(' nearly as luiM'h » 
that of the original molasses would upiimi 
to be a useful return for (phe sugar an 
inorganic salts used up by the organ is nis. 

lu this connection it should be poiiile 
out that the manufacture of y(^a.Htl ia 
different process from that of fennental ioi 
to alcohol. In the former proec'ss, the yeas 
being the chief end product, the sace-hai'in 
medium is enriched with nutrients air 
subjected to aeration so that practically n 
alcohol is formed. It is not necessary t lin 
typical fermentation yeasts [Haceharontywh 
should be used for the manufacture : (*vei 
pseudo-yeasts like Myooderma, Torulnv aiv 
Sarobiae which, do not produce more tha: 
traces of alcobol, may be used for the pur 
pose : in fact some of the latter would appea 
to be efficient than the fermenting yeast, ii 
converting a given weight of sugar int,o it 
body material. The use of pseudo-yeast 
has a further advantage in that it ro'piire 
no excise control. The final product i. 
almost exclusively the mass of the livinj 
organism which is quite nutritiou.s aiu 
eminently suitable for animal feed. It i: 
even fit for human consumption and t'.Jiert* ii 
evidence to show that Torulae were used ai 
human food during certain wars in Fj'an<*c* 
The yeast can he consumed either in the w«M 
condition or in the dry form. The drying it 
fairly easy and can be carried out either ir 
the sun or in a current of hot air. The dritni 
product which may be described as a form 
of concentrated food would contain nitrogen 
and the essential minerals in organic combi- 
nation— a condition that is most desirable 
from the point of view of efficient assimila- 
tion together with the related vitamiiiH, 
and other valuable food accessories. 'Plu' 
nutritive value of the final product woulti 
thus be very much greater than that of the 
original molasses, a fact which, if sufliciontly 
known, would soon raise the yeast into ii 
position of great favour with the farmers. 
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In recent years increasing evidence has 
also been obtained to show that yeasts and 
allied organisms contain certain ingredients 
which help to promote the growth of plants. 
More recently, it has also been observed 
that yeast extracts also help to increase the 
reproductive efficiency of plants (Curr. 
Sci.^ 2, 161, 1933). These and related 
observations would suggest that use of the 
dry yeast may soon find an important place 
in regular field practice. 

From the above it would be seen that the 
manufacture of dry yeast (or an allied 
organism) from cane molasses is a promising 
line of enquiry which requires careful 
investigation. 

Direct utilisation of molasses as fuel has 
been tried in a few countries, but the result 
does not appear to have been satisfactory. 
The product has low fuel value and added 
to that there is trouble with clinkcring 
in boilers wliich is highly undesirable. 

Among the various methods so far known, 
alcoholic fermentation for the manufacture 
of spirituous liquors and for the production 
of industrial alcohol would appear to be the 
most satisfactory way of utilising molasses. 
For various reasons, the consumption of 
molasses, by distilleries, has, so far, been 
only a small fraction of tlie total output, 
but it may be reasonably expected that, 
witli more favourable conditions and 
improved methods of distilling for absolute 
alcohol, the major part of the molasses 
produced in the country would soon be 
taken up by that industry. In addition to 
its uses as a solvent and as an essential basic 
material for the manufacture of a variety of 
fine chemicals and pharmaceuticals, the 
utilisation of absolute alcohol, either by 
itself or in association with petrol (upto 
30 per cent.) for internal combustion engines, 
deserves careful consideration. The merits 
and demerits of alcoliol as a fuel have been 
indicated elsewhere in this issue (Gurr, Sei., 
2, 202, 1933). Suffice it, therefore, to point out 
that if the difficulties associated with the 
illicit consumption of alcohol can be avoid- 
ed ; if the mixture of absolute alcohol and 
petrol can be moderately stabilised so that 
even if some moisture is absorbed, the two 
liquids will not separate; if the defects 
associated with incomplete combustion of 
alcohol can be eliminated; and if the prob- 
lems connected with the transport and 
distribution of alcoholic petrol can be 
satisfactorily solved without imposing addi- 
tional burden on the consumer, then the 


process of fermentation to alcohol will be 
one of the most satisfactory methods of 
utilising cane molasses. 

A number of investigations have been 
carried out to study the possibility of uti- 
lising molasses in a number of minor fermen- 
tation industries such as those of lactic or 
citric acid, acetone and butyl alcohol or 
glycerin. Some of these studies have led to 
encouraging results, but the related processes 
are more difficult to control than that of 
alcoholic fermentation. The conditions of 
fermentation will therefore have to be care- 
fully standardised if satisfactory yields of 
the desired products are to be obtained. 
The cost of manufacturing the different 
products should bo compared with those by 
other known methods and the production 
adjusted to the limited demands of the 
market. The cost of manufacturing glycerin 
from molasses is stated to be less than that 
of recovery during soap manufacture but the 
estimates would require verification under 
the tropical conditions. The above and 
related subjects require further investiga- 
tion. 

A few years ago there appeared an 
announcement regarding the successful 
polymerisation of sucrose to yield a number 
of valuable solid and plastic materials 
(sakaloids). It was claimed by Ford, the 
inventor, that depending on the nature of 
the treatment, lie could convert refined 
sugar or molasses into the following: — (J) A 
hard glassy substance which could be used 
as a glass substitute. The glassy material 
was claimed to be shatter-proof and to 
possess the advantage of being cut into the 
desired shape with a sharp knife : it was 
also found suitable for the manufacture of 
lenses and other useful articles. (2) A 
transparent substance with elastic properties 
and suitable for use as a substitute for 
rubber and leather. (3) A celluloitl-like 
solid that could replace the inflammable 
celluloid. (4) A moulding powder that could 
be pressed to any desired shape in a hot 
press. A number of uses were contemplated 
for the new plastic materials both by them- 
selves and in association with cellulose 
esters — artificial leather, wall hangings, 
adhesives, textiles, lenses, photographic 
films, transparent wrapping sheets, roofing 
tiles, paints and varnishes. It was claimed 
by the enthusiasts of the new process that 
^ the woman of the immediate future might 
look forward to being clothed from head to 
foot in spun sugar polymerised by the Ford 
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process, 'wearing shoes of sugar leather with 
heels of sugar plastic ; write with a sugar 
pen from a sugar mounted bag, which 
contains an unbreakable sugar mirror, sit in 
a sugar plastic chair and watch a picture 
projected by a sugar lens through a sugar 
photographic film.’ (Cited from Int. Bug, 
Jour,, 33,375, 1931.) Nothing has, however, 
since been heard of the process which started 
under such favourable auspices. It is not 
improbable that the cost of production which 
was reckoned to be cents. (5 As. at the 
present rate of exchange) per pound was 
found to be excessive as compared with casein 
and other plastic materials which could 
be obtained at cheaper rates. It would be 
of interest, however, to study the properties 
of sakaloid and such other sugar plastics 
with a view to determining whether they 
possess any rare properties which would 
entitle them to preferential use in some 
manufactures. 

It has been stated that molasses can find 
application, in the foundry, as a substitute 
for core oils and core gums {The €hem. Trade 
J., Nov. 9, 1928). A recent German patent 
(No. 537128) claims a method of manufac- 
turing linoleum cement, a composition con- 
taining molasses, kaolin, copal and alcohol. 
These and similar uses deserve examination 
though it is hardly likely that any large 
quantities of molasses will thus be consumed. 

In recent years a large amount of interest 
has centred round the utilisation of molasses 
as fertiliser. In some of the sugar-producing 
areas it was found difficult to dispose of all 
the molasses produced in the course of a 
season and since discharging the product 
into rivers tended to pollute the water and 
kill the fish, some experiments were carried 
out applying the molasses to land at the 
rate of 8 — 10 tons per acre. The result was 
unexpectedly favourable. Although the 
immediate effect of the application was to 
kill out the existing vegetation, the subse- 
quent crops came out exceedingly well. In 
Queensland, the effect was most marked on 
soils which are naturally deficient in potash 
(Int, Bug. Jour., 35, 422, 1933). In Java, 
investigations have been in progress since 
1911 mainly with a view to standardising 
the conditions for the application of molasses 
to land. As the result of these researches it 
may now be stated that application at the 
rate of about 1,600 gallons per acre, together 
with the irrigation water, is perhaps the 
cheapest method of application. The rice 
crop which follows benefits as the result of 


the treatment and increased yields averagi 
about 43 per cent, have been reported. 1 
molasses can he applied either before 
after trenching provided at least three we( 
are allowed for the initial reaction to subs 
prior to transplanting. The application ir 
also be made, after planting, either of dil 
ed or undiluted molasses, on the ridges or 
the trenches, in very diluted form (appr< 
0*1 per cent.) with irrigation water, and 
these, the first is preferable. Application 
undiluted or slightly diluted molasses ] 
nothing to recommend it. In general, 1 
effect of application of molasses is marl 
in the case of the succeeding rice crop tl 
in that of cane. In the latter case 1 
fertilising value of the molasses would app' 
to be largely influenced by soil conditi( 
and water supply [Int. Bug. Jour., 34, 4 
1932). In Hawaii, on the other hand, mol 
ses would appear to have proved quite use 
as a fertiliser for sugarcane. Marked increa 
both in the yield of cane and percentage 
sugar have been reported. The molas 
would also appear to have some useful r( 
dual effect rendering phosphoric acid i 
potash more available for subsequent cro 
In addition to direct application to la: 
experiments would also appear to be 
progress in Hawaii investigating the poi 
bilities of preparing ^ solid, easily granula 
and portable material by submitting molas 
to a charring treatment with concentra 
sulphuric acid followed by additions of r 
rock phosphate, ammonium phosphate a 
other nutrients, which should produce 
mixture having many advantages as cc 
pared with the original molasses. It 
expected that treatment with sulphuric a 
would not only render molasses easy 
handle but that it would also increase ■ 
availability of added phosphates and potas 
salts (Int. Bug. Jour., 34, 108, 1932). 1 
other method that has been proposed by 1 
Hawaii workers is to mix the molasses w 
begasse, 'filter press cake, furnace ash a 
other factory wastes and then apply 1 
mixture to land. These proposals dese] 
careful consideration in connection with t 
disposal of surplus molasses. 

The use of molasses as a fertiliser raises 
fundamental question as to what it is that 
mainly responsible for the fertilising actio 
how it is that the earlier vegetation j 
adversely affected while the subsequ^ 
crops benefit ; why some time should la] 
between the application of the molasses a 
the transplantation of the rice seedling 

N 
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ind how it exerts a residual action by in- 
ireasing the availability of minerals though 
lone of the molasses is left behind After 
^bout twenty years of research, the Java 
v^orkers have come to the conclusion that 
he fertilising action is mainly duo to the 
ugars, the effect produced by equivalent 
^mounts of minerals and nitrogen being very 
mall as compared with that of the molasses 
iS a whole. Study of the associated micro- 
ora has shown that fungi are prominent 
(Then molasses is applied in high concentra- 
ion while yeasts and bacteria are in consi- 
erable evidence when the product is applied 
a a diluted form. The mechanism of the 
ction of the different organisms has nob yet 
een thoroughly understood, but judging 
rom previous evidence relating to the de- 
omposition of carbohydrates under similar 
onditions, it would appear that various 
rganic acids are the initial products of the 
ermentation of molasses in the soil (J. 
Igric. Sci,^ 19, 627, 1929). The sugar as 
roll as the free acids are, as such, toxic to 
lie living jilant, but, after a time, the sugar 
isappears and the acids react with the soil 
linerals rendering them more soluble. The 
uffer action of the soil helps to adjust the 
3action. As the result of a succession of 
iich changes the land becomes suitable for 
ransplantation of crop after about three or 
Dur weeks. More mineral food being thus 
vailable, the plants make better growth 
nd increased yields are obtained. Although 
lie above would help to explain some of the 
itherto obscure aspects of the problem, 


further research directed towards the eluci- 
dation of the biochemical mechanism of the 
decomposition of molasses during ^ wet ’ and 
‘dry’ cultivation is greatly needed. If the 
biological transformations can be properly 
controlled so as to avoid undue loss of carbon 
in the gaseous form or profuse leaching out 
of soluble minerals ; if the field practice can 
be so standardised that the application of 
molasses can be carried out without any 
special equipment or technical advice : if in- 
creased yields corresponding to those report- 
ed from Java can bo consistently obtained 
under Indian conditions, then the utilisation 
of molasses as a fertiliser would deserve 
extended adoption, even in preference to 
use in fermentation and other industries. 

It would be hardly possible to do justice 
to all the aspects of the problem in the 
course of a brief review as the present one is 
intended to be. It is hoped, however, that 
the discussion would create some interest in 
the subject as a whole and that the promot- 
ers of the industry and scientific workers in 
the country will actively co-operate in 
organising and carrying out an intensive 
programme of research which would soon 
help to throw light on different hitherto 
obscure aspects of the problem. It may 
further be hoped that, as the result of such 
efforts, the conditions for the most profit- 
able method of utilising molasses will bo 
standardised and that the troublesome by- 
product of the present moment will soon 
become an important source of revenue to 
the sugar industry. 


Asiatic Society of Bengal. 



the 15tli of January 1934, the Asiatic 
^ Society of Bengal, which was founded 
nder the name of the Asiatiek Society^ on 
le 15th January 1784, by Sir William 
ones, will reach the age of 150 years since 
s foundation The Society was founded to 
squire into the history, civil and natural, 
le antiquities, laws, arts, sciences and 
fcerature of Asia, and during its long 
cistence its usefulness has spread far and 
ide and it has to its ciedit a wonderful 
icord of achievements. 

The President and Council of the Society 
ave decided to celebrate, on the 15th 
f January 1934, the 150th Anniversary 


of this foundation. The Anniversary 
programme will consist of a Conversazione in 
the Indian Museum, and a Banquet in the 
hall of the Society, followed by a special 
Anniversary Meeting to receive addresses 
from learned societies and to elect a number 
of Honorary Anniversary Members of the 
Society. 

In connection with the centenary 
celebration in 1884 a volume depicting the 
progress of Letters and Science during the 
preceding 100 yeais was published, and it 
has been decided to undertake the prepara- 
tion of a special volume on similar lines 
covering the period of the last 50 years. 
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Recent Advances in Palaeontology in India.* 

By D. N. Wadia, 

Geological Survey of India, 


'^OTABLE contributions to our knowledge 
of palaeontology in India during the 
last 20 years have been along three main 
lines : (i) the investigation of the inverte- 
brate palaeozoic faunas from the ancient 
life-provinces of the Salt Eange, Kashmir, 
the Chitral and Pamir region, and the Shan 
States of Burma ; (2) the study of the rich 
mammalian faunas entombed in the Siwalik 
and older Tertiary fresh- water deposits of 
the Himalayan foot-hills and those of the 
Baluchistan and Burma highlands ; (3) the 
detailed examination of groups of marine 
Mesozoic and Eocene^ fossils, the 

Jurassic cephalopods of Cutch, the Danian 
faunas of the Gardita beaumonti horizon, the 
basal Eocene mollusca of the Eanikot series 
and the Eocene foraminifera from the 
calcareous mountains of the north-west. 
To these must be added the revision of the 
fossil floras of the Gondwana system in 
accordance with the advances in palaeo- 
botany that have been made since Feist- 
mantel carried out his pioneer investigations 
on the terrestrial fossil vegetation of India 
between the years 1863-86. 

A number of important monographs on 
the fauna of the older Palaeozoic and the 
“ Anthracolithic ” formations of the Hima- 
laya, Burma and Salt Eange by Dr. F. E. 
Cowper Eeed,- have brought the problem of 
the geographical distribution of the life- 
provinces in the Palaeozoic seas of India 
nearer satisfactory solution. In the field of 
invertebrate palaeontology in India, Dr. 
Eeed is the successor to Prof. Carl Diener of 
Vienna, who for many years before the War 
was a most valued collaborator of the 
Geological Survey of India in working out 
its collections of the faunal wealth of the 
Spiti, Kumaon and Kashmir Himalayas. 
As a consequence of detailed palaeontologi- 
cal study, following closely on systematic 
mapping and collecting in the field by 
officers of the Geological Survey, the age of 
Permo-Carboniferous glaciation of India, 
a most important datum-line in the geology 
of the whole of the ancient southern conti- 
nent of Gondwanaland, is now deduced with 
considerable precision to belong to a horizon 


* By permission of the Director, Geological 
Survey of India, 


at the base of the Uralian^ or the top of the' 
Moscovian stage — a horizon which is now 
accepted by Indian geologists as forinin^J 
the bottom of the Lower Gondwana system 
of deposits in all parts of India. 

Dr. G. E. Pilgrim'^ (now retired from tlu 
Geological Survey of India) has been t.li( 
chief investigator of the Tertiary tnammah 
of India during the last two decades. Hit* 
notable contributions are memoirs on tin 
Eocene ungulates from Burma, the Lowei 
Miocene anthracotheroids from the Hugt* 
hills of Baluchistan, the fossil pigs, giratlet 
and carnivores of India, together with 
forthcoming comprehensive review of tlu 
hollow-horned ruminants which are S( 
prolific in the Siwaliks. In a very suggest! v( 
paperf Pilgrim has discussed the problem o 
the inter-relations and migrations of tlu 
various groups of pre-historic mammals intc 
and out of India during the Siwalik epocdi 
when India’s population of the higluM 
mammals was far greater than it is to-clay 
An important element in the mammalian 
fauna of the Siwaliks consists of the remains 
of creatures belonging to the most highly 
developed order of the primates, thesi 
constituting some 12 genera of anthropoii 
apes, extending in stratigraphic range fron 
middle Miocene to early Pleistocene. Tlu 
fossil primates so far discovered are, however 
unfortunately very fragmentary and in tilu 
present stage of our knowledge no delinil.( 
conclusions as to the probable linos o 
descent of these forms and their positioi 
with respect to the line of human ancosl-ry 
in India can be safely drawn, yet the prool 
of the presence of a vigorous and highly 
differentiated family of the anthropoid ape^s 
(Simiidse) in an epoch directly anterior to 
that of man, suggests that the idea of the 
existence of Upper Siwalik Man in India 
(the yet undiscovered Sivanthropus) may 
not be merely a dream. 

Since 1920 our knowledge of the Mesozoic 
reptiles of India, especially of the extra- 
ordinarily diversified order Dinosauria, has 
been greatly increased by the finding of large 
quantities of vertebrae, skull, limb and 


tPresidential Address, Geology Section, Indian 
Science Congress, Benares, 1925 (Asiatic Society 
of Bengal, Calcutta). 
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girdle bones, armour-plates, and teeth, Trom 
the Jubbulpur district, by Dr. C. A. Matley, 
working in co-operation with the Geological 
Survey. Tiie systematic description of this 
material by Prof. Von Heune of Stuttgart, 
a recognised authority on fossil reptiles, and 
Dr. Matley,"’ has added 12 new genera and 
many species to the list of Indian dinosaurs, 
including the first records of the sub-orders 
Ooelurosauria and Stegosauria in this coun- 
try. The dinosaurs reached their highest 
development in India during the Lameta 
age in the Upper Cretaceous period. 

Dr. L. F. Spath of the British Museum has 
completed his revision of the Jurassic Cepha- 
lopoda of Cutch, comprising 556 species of 
ammonites divided into 114 genera, the 
majority of these being the author’s own 
creation, in six bulky memoirs of the 
Paloiontologia Indica/^ Dr. Spath has dis- 
cussed interesting questions of Jurassic zoo- 
geographical provinces, the affinities and 
comparisons of contemporaneous faunas from 
other parts of the world and the fascinating 
problem of ammonite phylogeny, in the 
investigation of which he finds the Haeckel- 
ian theory of Eecapitulation, or as it is 
termed, Biogenetic law*', quite inadequate. 
The main elements of the Cutch fauna, 
according to Spath, are more closely linked 
to the fauna of the Indo- Madagascar pro- 
vince than to the Mediterranean (i.e., 
Tethyan) area. 

Among other noteworthy palaeontological 
work of recent years may bo mentioned the 
establishment of a remarkably well-develop- 
ed Cambrian system in Kashmir,^ contain- 
ing a highly differentiated, but strongly 
provincial, fauna of trilobites, and of the 
Neocomian and Albian horizons in the 
Cretaceous of the Kohat’’ area. The value 
of Foraininifera as zone fossils in strati- 
graphic correlations of stages and sub-stages 
of the extensive Eocene and Oligocene cal- 
careous development of the north-west, is 
brought out by the work of W. L. F. Nuttall 
and L. M. Davies, Palseontological research, 
there appear reasons to believe, may be the 
deciding factor in settling the much-vexed 
question of the age of the ^ saline series ’ of 
the Punjab Salt Eange and of the existence 
of powerful thrust-faults at the foot of the 
range. In this connection the recent dis- 
covery of foraminifera and fish remains by 
Mr. E. E. Gee of the Geological Survey of 
India from the Salt Marl associated with 
the salt deposits of these mountains is a 
notable event. 


The pre-eminent position occupied by the 
Gondwana system among the stratified for- 
mations of the Peninsula has, from the 
earliest days of Indian geology, enforced 
attention to palseobotanical studies, not so 
much for the purpose of establishing chrono- 
logies, (for which the value of the evidence 
of plant fossils is still not fully established) 
but for the classification and inter-correla- 
tion of stages of the various widely scatter- 
ed Gondwana outcrops of India from 
Kashmir in the north-west to the mouth of 
the Godavary in the south-east. In 1920 
Seward and Sahni published a memoir on 
the revision of some Gondwana plants ; 
this paper has drawn attention to the neces- 
sity of a comprehensive re-study o£ the great 
store of plant petrifactions, impressions, 
woods, fructifications, etc., belonging to the 
original material worked out by Feistmantel, 
as well as that collected by the Geological 
Survey during the last fifty years. The 
recognition of the Pteridosperms as a group 
distinct from the ferns and of the Bennet- 
titales as distinct from tlio Oycads, along 
with the improved methods and technique 
of investigation of fossil plant-tissues that 
have come into use during recent years, 
have already caused considerable modifi- 
cations in the grouping and nomenclature 
of Gondwana plants. Since 1925 the work 
of revision has been carried out by Prof. 
B. Sahni of Lucknow University and two 
memoirs dealing with the Ooniferales,*^ be- 
sides several smaller papers on subjects 
of special interest, have already been pub- 
lished. Prof. Salmi is at present engaged 
on a comprehensive study of the posfc- 
Gondwana fossil Monocotyledons collected 
from various parts of India. 

A magnificent collection of animal and 
plant fossils, the result of nearly seven 
decades’ collecting by the Geological Survey, 
is stored in the galleries of the Indian 
Museum at Calcutta. Free access to these 
collections is given to both students and 
specialists and the Museum is indirectly 
furthering palseontological research by its 
system of exchange and presentation of 
duplicate specimens, casts, etc., to Museums 
of many parts of the world. Last year the 
Indian Geological Survey co-operated with 
the Yale University expedition in making 
large collections of invertebrate and verte- 
brate fossils from the Permo-Carboniferous 
of the Salt Eange and the Siwalik deposits 
of the Pot war, Simla and Kangra areas, and 
with the British Museum Percy Sladen 
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Trust party in collecting fossil reptilian 
remains from the Central Provinces. 

A welcome sign of the time is the interest 
taken in palaeontological work by some of 
the younger workers in Indian geology. Con- 
sidering the serious and often unsurmount- 
able limitations to palaeontological research 
by those beyond the reach of organised de- 
partmental centres, e,g.^ properly eq[uipped 
libraries and museums, the progress, though 
yet not great, gives cause for satisfaction. 
Besides some excellent palseobotanical work 
produced by Prof. Sahni’s students, the 
Zoology and Geology departments of the 
Mysore University, the Geology laboratory 
of the Presidency College, Calcutta, and, 
lately, that of the Benares Hindu University 
are making creditable endeavours to start 
palaeontological research on the right lines. 
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The Indian Sugar Committee Meeting at Coimbatore. 


'J'HB Sugar Committee of the Imperial 
Council of Agricultural Research held 
its sixth meeting at Coimbatore on the 14th, 
15th and 16th November 1933, under the 
Chairmanship of Dewan Bahadur Sir T. 
Vijayaraghavachariar, Vice-Chairman of the 
Imperial Council of Agricultural Research. 
Of all the Committees set up by the Council, 
the Sugar Committee has been the most 
active and has contributed materially to the 
development of the Sugarcane Agriculture 
and Sugar Industry of India. Within the 
space of three years, the achievements and 
the future programme of the Committee 
have gone far beyond the expectations on a 
live-year plan. This is evident from the 
periodical reports of the discussions of the 
Committee, which having provided adequate- 
ly for the growth and development of sugar- 
cane agriculture and industry, is applying 
itself to problems on t]ie equal distribution 
of profits between the grower and the miller, 
to the establishment of a central Sugar 
Research Institute, and to the profitable 
utilisation of the by-products and waste 
products of the industry. The grant of 
protection to the industry and the creation 
of new and better varieties of sugarcane 
by Rao Bahadur T. S. Venkataraman, have 
been responsible for the phenomenal deve- 
lopment of the sugar industry in this 


country. While in 1930-31 only twe 
nine sugar factories were operating in In 
fifty- seven factories were in operatioi 
the season 1932-33, and a total of over 
factories are expected to operate du 
the coming season. 

This being the first time the Commi 
visited Coimbatore, the several rnem 
went round the thick and thin bree( 
stations and acquainted themselves with 
several phases involved in the evolution 
distribution of improved varieties of su 
cane. Rao Bahadur T. S. Venkatarar 
the Government Sugarcane Expert, and 
N. L. Dutt, the Second Cane Bree 
Officer, showed the members and visi 
round and explained to them the se^ 
phases of the science and art of sugar< 
breeding, their joys and sorrows in the p 
minary selection and rejection of seedl 
and their successes and failures and ho 
Mr. Venkataraman also showed the intei 
ing collections of wild sugarcanes and his 
creations — the sugarcane x sorghum hyt 
— and wound up with a graphic descrip 
of how his cane breeding station had alr( 
materially contributed to the advancen 
of the cultivator and the industry and 'v 
further improvements could be expec 
These morning visits besides enabling 
Committee to gain first-hand knowledg 
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the fundamental work leading to the gi?owt}h 
of the industry, were instructive to the lay 
visitor in showing what science, state protec- 
tion and direction by a committee of experts 
in the line can do. 

Of the several items of business transacted 
by the Committee, judging from the 
press reports, the most important and the 
most difficult subjects discussed were those 
dealing with the distribution of prohts, the 
establishment of a Central Sugar Eesearch 
Institute and the utilisation of molasses for 
power alcohol production. 

The discussion on the distribution of 
profits and the methods of doing it is a 
subject of considerable interest all round 
and is beset with several difficulties. The 
grower and the miller are the active partici- 
pants in sugar production and it is there- 
fore reasonable that both should participate 
equally in the profits. It should be more 
assuredly so, when there is protection. 
While the axiom is easily stated, there are 
several practical difficulties in devising 
wa.ys and means of ensuring the equal 
distribution of profits. This was one of the 
subjects discussed at the Simla Sugar Con- 
ference in June last without an ag at a 

decision. Since then, there ^ dVe been 

several discussions in the press both from 
the point of view of the grower and the 
miller. Some suggest the raising of the 
price of jaggery or gur, some suggest the 
removal of surcharge, while some opine that 
the miller in his own interests will neces- 
sarily have the interests and the well-being 
of the grower at heart. JSTone of these 
suggestions, however, adequately solves the 
problem. Each is defective in one way or 
the other and there are several opportunities 
for abuse. This being so, it is gratifying to 
note that the Committee tackled this difficult 
problem carefully and have taken the first 
step forward in recommending that legisla- 
tion should be undertaken by wliich the price 
paid to the grower would be linked up with 
the profits made by the sugar factory and 
in suggesting that each province should 
legislate according to its conditions. While 
this is satisfactory so far as it goes, the 
means of attaining the end remains to be 
settled. Various formulae were suggested 
for linking the price paid to the grower with 
the profits made by the factory. These 
have obvious advantages and are attendant 
with all the alleged risks existing now. 
The problem is not peculiar to India. It 
was in existence in the beginning in all the 


sugar-producing countries but was eventually 
solved by arriving at suitable working 
arrangements. It will be interesting to 
examine their methods of dealing with the 
problem. 

Sugarcane for mills is generally grown 
under one or more of three systems: 1. 
entirely by the mills (rare in India but a 
regular feature in Java), 2. entirely by 
agriculturists (the usual practice in India), 
and 3. partly by mills and partly by agri- 
culturists. The question of payments comes 
in only in the case of 2 and 3. In Java, the 
factories usually raise their own cane. 
When they buy sometimes, they do so from 
large estates on an agreement by which the 
profit is equally shared. On the side of the 
estate the total cost of growing cane and 
delivering it at the factory weigh-bridge are 
computed and the mill in its turn calculates 
the total costs of manufacture, packing, etc. 
Samples of cane at 5 to 10 per cent, of the 
quantity delivered are crushed and analysed 
daily and the available sugar on cane is calcu- 
lated by a formula which varies with the 
variety of cane. In Mauritius, the agriculturist 
gets two-thirds of the sugar produced in the 
factory in return for the cane supplied. In 
Queensland the price of cane paid to the 
growers by the mills is strictly under the 
supervision of the Government who appoint 
for the season, at each mill, a Government 
Check Chemist whose business it is to see 
tliat sampling and analyses of consignments 
of cane, are properly done. In the British 
West Indies, the payment is made on a basis 
of 55 per cent, of the value of D. 0. sugar 
manufactured for commerce. The system of 
payment in Antigna is that the planters 
receive as a first payment the value of 
pounds of 96'' sugar for every hundred 
pounds of cane supplied and at the end of 
the season they receive a further payment on 
the basis of fifty-fifty participation in profits. 
hTatal and Zululand in South Africa, accord- 
ing to Maxwell, stand alone in the matter of 
irrational payment for cane based on weight 
and with no reference to quality. It is 
therefore clear that the regulation of pay- 
ment for cane is not, after all, an impossible 
proposition. The great difficulty in India is 
that sugarcane cultivation is largely in the 
hands of peasants and generally illiterate 
farmers, who employ a middleman to sell 
their crop to the factory, but this is not an 
insuperable difficulty. The first requisite is 
the evolution of a formula by which it should 
be possible to calculate approximately from 
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the analysis of first mill juice, the amount 
of available sugar and there should be no 
.difficulty in obtaining this information if the 
mills and departments of agriculture set 
to work together. 

An item of considerable interest is the 
decision of the Committee to establish a 
Central Institute for Sugar Eesearch. As 
would be expected, the ea.rliest efforts at 
resuscitating and establishing the Indian 
Sugar Industry were first directed towards 
the most promising and fruitful lines of 
work. On one side impetus was given for 
the production of raw material by way of 
■evolving new varieties of sugarcanes and by 
encouraging provincial agricultural depart- 
ments, with or without grants from the 
Council funds, in carrying out cultural and 
manurial experiments, by setting up an 
.organisation to study the economics of sugar- 
cane cultivation and by bestowing attention 
on the technology of sugar manufacture. 
Progress in these directions having reached 
a definite stage, the Committee have recog- 
nised the necessity for sustained and 
comprehensive research and at its Coimba- 
tore meeting approved separate schemes for 
research on the Chemistry and Anatomy of 
sugarcane and sanctioned the establishment 
of a Central Institute for Sugar Research. 
In these days of rapid scientific progress 
and severe competition from outside, no 
industry can hold its own without continued 
and efficient research in all its phases and 
more so with sugar industry in India. The 
methods of cultivation and manufacture 
developed with older types of imported canes 
need re-examination and new creations have 
yet to be studied in greater detail. The 
indigenous methods of sugar production 
which are best suited to the conditions of 
the peasant cultivator need examination 
and modification. The older ones were large- 
ly empirical and are rule of thumb methods 
which the cultivator himself has worked out 
with almost scientific precision. The methods 
vary widely in different areas and are appli- 
cable strictly to the localities in which they 
are developed. When attempts are made 
to translate practices from one locality 
to another they have, as would be expected, 
the disconcerting habit of failing frequently 
because of their empirical nature. In spite 
of the rapid progress in white sugar produc- 
tion, jaggery or gur making will continue, 
at any rate for some decades, to be an 
important product of sugarcane. While 
all the facilities that science offers are 
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readily requisitioned for service in 
manufacture of white, crystalline sugar, ■ 
application of science and the devclopnn 
of suitable methods for jaggery or su; 
production on a cottage industry basis, 1 
not received adequate attention. It 
therefore, pleasing to note that the Co 
mittee have not lost sight of this problem 
tremendous importance to the peas: 
cultivator and provided for research in t 
field. In this connection the members 
the Sugar Committee were very much int 
ested to see at the Central Farm of 
Agricultural College and Research Instit 
the whole of the new process of Cream j 
gery manufacture with the use of activa 
paddy husk charcoal recently evolved 
Coimbatore and the Committee were 
pressed with the simplicity of the piocess i 
the superior quality of the product. Cc 
pleteness of organisation for research and 
centralisation are essential for success £ 
the Committee have not only recogni 
this but have taken the big step - forward 
sanctioning the establishment of a Cent 
Sugar Eesearch Institute. 

The Committee spent anxious time £ 
thought on the problem of the product 
of power alcohol from molasses and on 
consequential legislation for its use, bleiic 
with petrol, as motor fuel. The problen: 
molasses disposal is a necessary evil aris 
out of white sugar industry. In Octo 
1933 this subject was under discussion 
Coimbatore jointly by the Society of Bic 
gical Chemists (India), the Indian Chemi 
Society (Madras Branch) and the Assoc 
tion of Economic Biologists. Within < 
year from that date, the problem gaii 
both in size and momentum and rani 
itself as one of the most urgent problc 
facing the sugar factories. Representati 
of sugar factories were anxious to hs 
legislation permitting the production 
power alcohol and for the compulsory i 
of a mixture of alcohol and petrol as mo 
fuel. The proposition is attractive 1 
is beset with several practical difficult! 
In dealing with this subject the Su^ 
Committee was cautious and decided tl 
the most important step was to carry c 
an experiment for the marketing and d 
tribution of power alcohol in admixti 
with petrol as motor fuel in a limited ar* 
This decision while providing adequate 
for research on the most urgent problem 
the factory owner, does not involve t 
public in uncertainties and losses attend! 
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on compulsory general legislation. The 
alcohol-petrol blend as a source of fuel for 
internal combustion engines is not yet an 
entirely successful and proved proposition 
fit for universal adoption. It is true it 
is being used in Germany, France and 
Italy. In America, where it is said to 
be in vogue, the American Automobile 
Association carried out several investiga- 
tions in co-operation with the Secretary for 
Agriculture early in 1933 and issued two 
leaflets dated March and June 1933. Accord- 
ing to the report of the American Auto- 
mobile Association, alcohol is materially 
lower in heat value than gasoline and there- 
fore requires adjustment of carburettors for 
equal performance compared with gasoline. 
Alcohol has the property of absorbing 
moisture and this results in the separation 
of alcohol and petrol in the blend and 
involve carburation and starting difficulties. 
In addition, increase in maintenance cost 
of motors may be expected owing to the 
deleterious effects on various parts of the 
system. Based on these observations, the 
Board of the American Automobile Associa- 
tion finally stated that hundreds of tests 
conclusively showed that an alcohol gasoline 
blend would bo a great deal less efficient 
than regular gasoline and that its universal 
and compulsory use would add to the cost 
of up-keep. In the light of this experience, 
the decision of the Sugar Committee to 
carry out preliminary experiments is un- 
doubtedly based on a very careful examina- 
tion of the question in its several aspects. 

This is about the disposal of factory 
molasses. There is still the problem of the 
disposal of molasses from small factories 
whicli manufacture white sugar by the oj^en- 
pan system. The accumulations from in- 
dividual factories may be small relatively, 


but in the aggregate the quantity of molas- 
ses produced will be larger than that from 
big factories. Even if the manufacture of 
power alcohol and its use as motor fuel with 
petrol materialises, it will not be a paying 
proposition for the open-pan sugar produc- 
ing concerns to transport his molasses to a 
central distillery. The disposal of this type 
of molasses still constitutes a problem, and 
calls for investigation. Taking everything 
into consideration the most promising line 
of development appears to lie in the use of 
molasses in agriculture itself for manurial 
and feeding purposes. This kind of disposal 
is already in vogue in Java, Hawaii and 
other sugar- producing countries, but it is 
necessary to carry out investigations with 
reference to Indian conditions before agri- 
cultural departments in India are in a 
position to make specific recommendations. 
A comprehensive scheme of research on 
the eHect of molasses on the soil in regard 
to its physico-chemical and bio-chemical 
characteristics, on its effect on crops and on 
its value in the feeding of farm animals has 
been in progress at Coimbatore this year 
and some interesting and valuable data 
have already been obtained. 

When considering the Indian Sugar 
Industry one has always to remember that 
the Industry will need to face World compe- 
tition if and when protection is withdrawn 
in the fulness of time and the utilisation 
of waste and bye-products is one way 
of stabilising the Industry against such 
competition. 

The Committee also considered and 
discussed annual reports of the various 
schemes previously sanctioned and fair 
progress was evidenced in all directions. 

B. ViswA Nath. 


Indian Science Congress. 

IMPORTANT NOTICE. 


^WING to the continued plague epidemic 
^ in Poona which has only slightly 
abated, the venue of the Congress at Poona 
would have entailed special measures, such 
as obligatory inoculation of all visitors. 
The Local Committee, as well as the Congress 
authorities, have very carefully considered 
the situation and finally decided to avoid 


the inconvenience and possible danger of a 
meeting at Poona. In consultation with the 
University authorities in Bombay it has 
been decided to transfer the venue of the 
Congress from Poona to Bombay. The 
original date of the opening of the Congress 
(2nd January) remains unaltered. 


3 


r 
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Letters to 

Negative Viscosity of Solutions. 

Jones and Bole (J. Amer. Ghem. Sog., 51, 
2950, 1929) and Falkenhagen and Bole {PJiys. 
Z., 30, 611,1929; also see Falkenhagen, 
FJiys. Z.y 32, 745, 1931) have treated the 
problem of the variation with concentration 
of the relative viscosity of electrolytes from 
the standpoint of the ion-atmosphere theory 
of Bebye and Hiickel and shown that at 
high dilutions the electrolyte must always 
increase the viscosity of the solvent and 
that the relative viscosity of an electrolyte 
solution at high dilution must be represented 
by an equation of the form 

‘J7c/^o=1+Kv/C 

where rjcis the viscosity of the solution, 
rjo is the viscosity of the solvent, 

0 is the equivalent concentration, and 
K is a constant which can be deter- 
mined in terms of certain constants 
of the electrolyte and the solvent. 

It is well known that certain salts of 
some of the alkali metals show negative 
viscosity’* within a certain range of concen- 
tration, the solutions are less viscous 
than the pure solvent. According to the 
theory of Falkenhagen and Bole, in very 
dilute solutions the viscosity should increase 
with concentration upto a certain stage even 
in instances of negative viscosity. A 
tendency to this . effect was noticed by 
Schneider (^•' Bissertation ”, Eostock, 1910) 
in the case of potassium chlorate and by 
Bousfield (J. Ghem. Soc., 107, 1781, 1915) in 
the case of nitric acid. 

Eecently Joy and Wolfenden {Nature, 126, 
994, 1930; Proc. Boy. Soc., 134, 413, 1932) 
have shown by very accurate measurements 
that the viscosity of solutions of potassium 
chloride, potassium chlorate, rubidium nitrate 
and nitric acid at high dilutions is greater 
than that of pure water and that the limiting 
slopes of the Tjdrjo, v C curves and their 
temperature coefficients agree, within the 
experimental error, with the values predicted 
by the Falkenhagen-Bole equation. 

In our laboratory we have carried out 
recently measurements of viscosity at 30°C 
with an Ostwald viscometer of solutions of 
chlorides, iodides and nitrates of potassium 
and ammonium in water and methyl, ethyl 
and n-propyl alcohols and observed the 
following : — 

(1) Chlorides, iodides and nitrates of 
potassium and ammonium in aqueous solu- 


the Editor. 

tions show negative viscosity within a oo 
tain range of concentration (ef, Ootman, t 
de Ghim. phys., 5, 344, 1907 ; J. Amn\ Ohn 
Soc., 30, 721, 1908 ; Horz and Martin, j 
anorg. Ghent., 132, 31, 1924 ; Simon, 0. l\ 
176, 437, 1923 and others). 

(2) In methyl and ethyl alcohols potassiu 
chloride and ammonium chloride aloin^sho 
negative viscosity. 

(3) In n-propyl alcohol only a tcnderu 
for negative viscosity is inaikcd in tln^ cai 
of potassium chloride. 

(4) In all the above cases of negati^ 
viscosity, the relative viscosity inereas 
with concentration upto a certain stagc’i 
very dilute solutions. 

The last observation is in agreement wi 
the requirements of the Falkenhagen- Be 
theoiy. The observations with the Ostwa 
viscometer in dilute solutions are howev 
not so accurate as can be used to test, t 
theoiy quantitatively. These cases of lu^g 
tive viscosity are being investigated by nsii 
a more appropriate type of viscometer wi 
an automatic arrangement to record time 
flow. 

H. N. Dksai. 

B. B. NAtK 

B. N. Bkisai. 

Physics Laboratory, 

Wilson College, 

Bombay, 7, 

'• September 22, 1938. 

A Formula for the Variation in the Scatteri 
of Light in Colloids during Ageing and Slo\ 

I Coagulation. 

In a previous communication T have st.af. 
that the time-Tyndall intensity eurv 
obtained with silicic acid sols during u.gei 
are distinctly S-shaped, being eurvc’id (*.onv 
to the time axis at the commen(*.(un<mt. ai 
becoming concave towards tlie end. i 
explanation for this was offered, and ; 
equation was then derived, which was foui 
to represent the variation of the intemsi 
of scattered light with time very well. T 
general equation is: — 


where I is the intensity of scattered light 
is the time from the start, and a, h, o ai 
k are constants, which could be found 1 
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alculation for a particular sol. The follow- 
ng tables give the calculated and observed 
alues of the Tyndall intensity, and it will 
e seen that the agreement is good. 

'oL A.— 

1=5.74. 

^ 120.71 .0 — 0.1146. <! 


Time 


I (Cal.) 


I (Obs.) 


10 days 


13 

16 

18 

20 

23 

27 

30 


j j 
j? 
?? 
j? 
j? 
jj 
jj 


8 

1 

8 

0 

10 

5 1 

1 10 

‘5 

14 

2 

14 

•3 

17 

3 

17 

•4 

20 

4 

20 

■0 

24 

5 

25 

■0 

27 

7 

27 

•6 

28 

9 

1 29 

■0 


ol. B.— 

1 = 7-4 + 


18.03 

+ 146.82.0 f 


Time 


8 days 

9 ,, 

10 ,, 

13 ,, 

11 n 

15 ,, 

18 ,, 
20 ,, 

22 ,, 


I (Cal.) 


8-6 

9-0 

9-5 

10-1 

11- 7 

12 - 8 
J4-0 
18-0 
20-5 
22-5 
25-5 


I (Obs.) 


8- 7 

9- 0 
9-5 

10-0 

n-() 

12-8 

14-0 

19- 0 

20- 5 
22-0 
24-6 


Similar S-shaped curves have been 
)tained by me while examining the varia- 
m of the scattering of light and viscosity 
ith time during the formation, agoing, and 
iw coagulation of colloidal solutions, and 
Lve also been observed by others in the 
iSe of the change of viscosity with time 
iring coagulation. It has already been 
cognised that results such as those given 
•ove cannot be represented by von 
noluchouski’s equation for coagulation, 
rt the equation suggested above, fits in 
ry well with the data on ageing and slow' 
agiilation obtained by me and other 
irkers, and can easily be derived from 
eoretical considerations, as will be shown 
a paper to be published shortly. 


I pointed out the usefulness of this equa- 
tion in an address to the ISTagpur Chemical 
Society about three years ago. Kecent 
investigations have convinced me that it 
could be applied with advantage to the 
results giving the variation of light — scat- 
tering in sodium oleate solutions with time 
at 20°C, and in the formation and slow 
coagulation of sols. 

K. KHI 8 HNA Murti. 


College of Science, 
Nagpur, C. P., 
October 10, 1933. 


Physics of the “ Smell 



Prop. Bohr in his recent address^ on ‘Life 
and Light’ has emphasised the peculiar 
organisation of living beings with a view to 
understanding their essential characteristics. 
This organisation exhibits typical atomistic 
and quantum traits combined with the 
ordinary mechanical characteristics, in a 
manner having no counterpart in inorganic 
matter. 

As an illustration of the refinement to 
which this organisation is developed, Prof. 
Bohr has considered the case of the human 
eye. The eye is an ideal and perfect optical 
instrument inasmuch as its lesolving 
power and its sensitiveness liave reached 
the limit imposed by the wave and quantum 
nature of light. It has been found that the 
eye can be stimulated by a few light quanta 
(or possibly a single light quantum ?). 
Further the optical resolving power r(5/d")" 
where d is tlie aperture of the eyelens in 
inches] and the physiological resolving 
power Wangle subtended by tlie “cone” in 
the retina at the eyelens) of the eye are 
almost the same. This perfection of the eye 
naturally leads one to expect that the other 
organs also may reveal similar characteris- 
tics, the study of which will greatly help in 
establishing the relation between organic 
evolution and physics. 

A consideration of the construction and 
function of the nose may also afford another 
interesting example. The human nose 
appears to be veiy sensitive to smell. 
However, physics corresponding to the 
sensation of smell does not exist at all, 
though physics of the eye and tlie ear (being 
simpler) has developed so much. 

It is of interest to see whether the 
sensitiveness of the nose has also reached a 


1 Nature, March 25 and April 1, 1933^ 
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limit imposed by the atomic character 
of substances giving rise to the sensation of 
smell; i.e., whether the sensation of smell 
can be excited even when there be piesent a 
few molecules (or a single molecule f; of an 
intensely smelling substance. Any data that 
might be obtained in this connection are 
bound to bo helpful in the study of the 
evolution of senses. It is intended to make 
some tests on this point and we shall be 
glad to receive information on data con- 
cerning this if already obtained. 

D. V. Gog ATE. 

D. S. Kothabi. 

Physics Department, 

University of Allahabad, 

Allahabad, 

October 24^ 1933, 


A Gall-like Structure from a Tree in the 
Andamans, 

While on a visit to the small tidal creeks 
between the Cholunga range of hills on the 
west coast and the Sholl Bay creek on the 
east coast of South Andaman, T noticed a 
large number of these gall-like structures on 
the branches of Carappa obovala (Meliaceae),^ 
a medium-sized tree which appears to be a 
common element of the flora of the swampy 



Fig. 1 

One small and two lar^e galls from Carappa obovafa, 
both from the same tree. 

Orchids and other epiphytic plants are also found on 
the same tree. 

^ I have to thank Mr. K. N, Ayyar, Extra 
Assistant Conservator of Forests, Port Blair, for 
identifying the plant. 


banks of the small tidal crooks. Tho stn 
tures have a considerable range in sizt*, 1 
largest collected being over 21 inches 
diameter (Pig. 1). The smaller ones ; 
nearly spherical in shape while tlu' lar, 
ones are oblong or kidney-shaped. I n col* 
and in form they resemble snporlicially ’ 
tubers of Amorphophallun campanulal 
These were at first mistaken for fruit.s 
Carappa. obovata, but on closer examinat 
of the tree it was found that tho gall-1 
structures were firmly attached lo 
branches by tiny roots issuing from 
base of the former. Thousands of antiS w 
found swarming on the surface making 
difficult to collect tho “ galls ’. A verti 
median section of tho “gall” (Pig. 2) rev( 



. Fig. 2 

Vertical median longitudinal section of one of tl 
large galls showing the internal chambers. 


a hollow space in the centre commimical 
with the outside by smaller aporturoH on 
surface, and a number of more or loss (*y 
drical passages which branch and anaston 
to form a complex system of (dianil 
resembling tho interior of a torinit.(^s’ n 
The lining membrane of the chambers it 
the same nature as that of the (‘xtei 
surface of the ‘^gall’’. The ants infesi 
the ‘‘galP’ seem to breed and lay 
side the chambers. Mr. Dnrgadas Muke 
of the Calcutta University who was I 
enough to examine the ants has provisi 
ally referred them to Prenolepis hourho) 
Forel from which they differ in corj 
minor characters. He thinks, howe 
that they may prove to be a new race 
P. bourbonica. The chambers aro also 
habited by a few immature forms 
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other insects which are for the moment 
unidentifiable. The tissues of the “gall” 
are pith-like in consistency and are full of a 
watery secretion which seems to dry up very 
slowly ; and it was found that the ants were 
alive and active for several days after the 
“ galls ” were remove^ from the tree. 

It is difficult to say whether the structure 
described here is a true gall or not, and 
what the casual relationship of the ant to 
this structure may be. The presence of 
root-like structures on the undersurface of 
the “gall ” inclines me to think that it may 
be an epiphyte like the orchids and other 
plants found in close association with it on 
the same tree, but the curious internal 
structure of the so-called gall appears to be 
unique. I hope to be able to collect more 
material with a view to further study. 

H. Srinivasa Eao. 

Port Blair, 

Andamans, 

November 2, 1083. 


Bhogas aligJiarensi sp. n. (A Pink Boll- Worm 
Parasite). 

Going round the cotton-fields at Aligarh in 
order to study the Pink boll-worm parasites, 
a few parasitised larvae of Pink boll- worm 
(Platyedra gossypiella) were collected. 
Prom these larvae some Hymenoptorous 
parasites of the Family Ehoga’dina’i emerged 
out. These were studied and sent out for 
identification. Prof. Dr. Bischoff of the 
(Jniversitaet Giessen a.d. Lahn (Germany) 
vexy kindly took the trouble of identifying 
3hem. He gave them a rank of new species 
oelonging to the genus Bhogas. After a 
careful study they revealed close resemblance 
30 a boll-worm parasite described from 
[jyallpore as Bhogas tcslaccus (Grav). The 
ife-history which is veiy imperfectly worked 
)ut at Lyallpore resembles broadly with 
.hat of this now parasite found at Aligarh, 
differences, however, exist in the structure. 
Che chief points of difference are : — 

(1) The number of joints in the flagellum 

►f B. testaceus are 31-32, whereas in this 
lihogas sp. there are 33-31 joints in the 
agellum. # 

(2) Scape in B. testaceus is of a deep 
^ellow colour while it is yellowish brown in 
hese parasites. 

(3) Abdomen in B, testaceus is yellowish 
)rown ventrally but in these specimens the 


posterior segments are deep dark brown, 
especially in females. 

(4) The size of females in some specimens 
was bigger than in B. testaceus. The 
ovipositor is black in colour. 

From the field-study it appears that there 
is an external check on these parasites. In 
a few cases it was found that out of parasi- 
tised host larvcC, adult parasites failed to 
develop. 

The biology and complete life-history of 
this parasite is under preparation and it 
will be published oLsewherc. 

Mohd. Afzal Husain QadRi. 

Zoological Ijiiboratories, 

Muslim University, 

Aligarh, IJ.P, ’ 

November .9, 1983, 


On the Raman Frequencies of the NH^^-Group. 

To exi)lain tlie anomalous result observed 
in the Barnan spectra of solutions of ammo- 
nium salts, in which the usual water band 
is found to be accompanied by another on 
the side of smaller frequency shift, we 
investigated tlio Baman spectra of a number 
of ammonium salts in tlic crystalline state 
and in the state of solution. It is found 
that the second band, wrongly attributed 
by some workers to water, is due to the 
radical. 

Microphotometric records of the spectra 
are taken to locate the position of the 
maxima in the band. The following 

frequency shifts are obtained : 3117, 3169 

(*?)? and 3220 Cm"’, in the crystalline state ; 
and 8^—3157 and 3221 Om"h in solution. 
Those correspond to the infra-red absorption 
band found by Beinkober in ammonium 
salts at 3-20^. This band is attributed to 
the vibration of the N and H atoms parallel 
to the axis of symmetry in the i)yiaaiidal 
model of the molecule in which the N atom 
is situated at the vertex and the II atoms 
at the four corners of the base of the 
I)yramid. 

A detailed report of the investigation is 
communicated to the Zeltschrift fur PhysiJc 
for publication. 

I. Eamakrishna Bao. 

0. Sambasiva Bao. 

Andhra University, 

Waltair, 

November Id, 1933, 



210 


cuhrent science 


[December 1 < 


The Arc Spectrum of Tellurium. 

The arc spectrum of Teiluriuui has been 
investigated from the visible down to 
A 1600 using an ordinaiy arc between 
Acheson Graphite poles containing pure 
Tellurium as source in the visible and quartz 
legions. Between A 2000 and A 1600 an 
arc in Nitrogen in the manner used by 
K. E. Eao,^ has been photographed by a 
Vacuum Grating Spectrograph. The data 
obtained have led to the confirmation of 
the level scheme of Tel proposed by 
McLennan- and others and also to the 
identificabion of the combinations involving 
the 5d and presumably the sp" levels of 
the spectrum. The important intervals 
fid "D, - fid and fid - fid "D 3 are 
196 and 789 cms“^ respectively. Adopting 
the value 72667^ for the deepest term fip 
of the spectrum a number of new low-lying 
energy levels 22624, 20800, 16997, 13923, 
etd.j' have been discovered. The detailed 
scheme will be published elsewhere. 

S. Gopalakrishna Murtt. 

Science College, 

Andhra University, 

Walt air, 

November 30, 1983, 


On the Feeding Habits of Belostoma indica. 

The mode of feeding of this giant water- 
bug was observed in the Laboratory to 
elucidate certain points regarding its feeding 
habits. The bug measured three inches in 
length and one inch across the thorax. As 
is well known it floats on the surface of 
water and if submerged produces the anal 
tube for respiration. 

Tadpoles of various sizes were supplied. 
Small tadpoles could not be held between 
the grooved fore femur and tibia partly 
owing io the small size of the animals and 
partly that any slight touch would dart 
them away. Frogs about one inch long and 
half inch wide were easily caught and held 
fast between the forelegs and the bug 
pierced its stylets up to the base at any soft 
place usually between the arm and belly 
and sucked out the fluid till the animal was 
flabby. 


1 Proc, Roy. Soc., A. 124, 465, 1929. 

2 Phil. Mag., 4, 486, 1927 ; also Nature, 124, 874, 
1929. 

8 Kuedy : Phy. Rev., 41, 588, 1932. 


Efforts to get away on the part of si 
frogs were of no avail as the grip was ^ 
tight even so much that it was difficull 
take the animal away with the forceps. 

Larger specimens of frogs were latei 
supplied and in no case was the bug fo 
feeding as has been described by Her 
Manners ^ or as is shown in the drawing 
E. C. Wood. On the other hand such h 
specimens of frogs moved away or jum] 
much frightened, on the approach of the 1 
Artificial attempt to feed on larger f 
revealed further that the skin in these 
tough and slippery for the stylets to pi 
and the bug left such specimens for wan 
successful feeding. Pieces of dissected tii 
of frog were also caught by the fore legs 
feeding was resumed. 

Attempts to feed this bug on other a< 
tic Hemiptera {Nepidce) and water-be( 
(Dytiscidce) were unsuccessful probably 
to their hard exoskeletons. 

U. S. Sharg 

Entomology Department, 

Agricultural College, 

Oawnpore, 

November 24, 1933. 


A Cranial Abnormality in the Indian 
Mackerel — Rastrelliger Tcanagurata. 

Ih the normal cranium of this interesting 
it will be noticed that there is an epioti' 
either side of the supraoccipital and abo v< 
exoccipital. The epiotic has three c 
surfaces — dorsal, lateral and posterior ai 
pointed postero- laterally. The dorsal sui 
of the bone sends antero-inwards a thick i 
which is continuous with a similar one J 
the supraoccipital and forms the upper 
of the posterior surface of the cranium, 
lateral surface forms the inner wall of 
temporal groove and the posterior sui 
contributes to the posterior wall of 
cranium. The inner' or the cranial sui 
of the bone has a small and a large re< 
The two recesses are partly separated 1 
thin ridge, and are in continuation 
eacli other at the base. The posterior s 
circular canal enters the wide recess 
comes out of the bone through the sm 
one. * 

In the specimen under consideration 
left epiotic is absent and in consequenc 


^ Maxwell-Lefroy, H., Indian Insect 
pp. 714-764. 
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this, considerable changes have taken place 
in the posterior region of the cranium. The 
supraoccipital bends considerably postero- 
laterally on the left side and articulates 
directly with the squamosopterotic and the 
exoccipital. The supratemporal groove on 
the left side has become very deep and 
extends even over the exoccipital. The 
exoccipital has developed a thin vertical 
ridge which is continuous with the ridge of 
the parietal forming the outer and inner 



The Posterior View of the Abnormal Cranium of 
RastrcJligcr kanagiirata. (X2) 
Bo.=Basioccipital. Epo.=jRpiotic. Ex.c.=: 
Exoccipital condylo. Exo.«Exoccipital. fm.= 
foramen magnum, myo. —.posterior opening of 
the myodome. Op.ar.=Opisthotic articular facet. 
Pa. —Parietal. So.=Supraoccipital. sptgr.— supra- 
temporal groove. Sqptr. = Squamosopterotic. 
bgr.=temporal groove. 

walls of the supratemporal and temporal 
grooves respectively. The exoccipitals, with 
the foramen magnum, have slightly shifted 
to the right side. The articular condyle of the 
right exoccipital and also the articular facet of 
the right opisthotic (for the lower limb of the 
post- temporal) are more prominently deve- 
loped than in normal crania. And the same 
structures on the other side of the cranium 
are ill developed. The cranium is being 
worked out in detail in this laboratory and 
a complete account is proposed to be pub- 
lished soon elsewhere. 

M. Jayaram ISTaidu. 

B. S. Bhimaohar. 
Zoological Laboratory, 

University of Mysore, 

Bangalore, 

November 1D3S. 


Hydro-Electric Schemes in India. 

With reference to the letter of Dr. H. E. 
Watson on page 54 of the August issue of 
your Journal, the following information 
nay be useful : — 


I. It is true that other Power systems in- 
India have adopted 50 cycles as the fre- 
quency; but Mysore has not been cut off' 
from all co-operation with her neighbours on 
that account. On the other hand, Mysore 
has taken the lead and set an example in 
such co-operation. In the year 1928, the 
Government of Madras were considering 
various plants to put up a temporary Diesel 
Engine Power Station of about 4,000 E.H.P. 
to supply electricity to drive various 
machinery connected with the construction 
of the gigantic dam across the Oauvery- 
Piver at Metur. The Government of 
Mysore considered this a suitable opportu- 
nity to help Madras and offered Oauveryit^ 
Power from Sivasamudram at such a 
reasonable rate that the Madrasi Government 
abandoned their Diesel Engine- Scheme andi 
entered into negotiations with Mysore with 
the stipulation that electric power, to be- 
delivered to them must be of 50- cycles, 
3-phase and 3,300 volts to suit their Trans-- 
formers and Motors. A double Qircuit 
63 mile High-tension Transmission ^line 
(35,000 volts) was built, * and step-d<>wn 
plant was installed at Metur, which iucluded(,| 
suitable Frequency Changers to , convents ► 
.power from 2,200 volts, 25 cycles to 3,300 
volts, 50 cycles. The system has been 
working satisfactorily for the last live years 
and has saved the Madras Government a 
few laklis of rupees and incidentally 
benefited Mysore. 

II. In the event of general Railway 
Electrification Mysore will have no special 
difficulties. The standard system for trac- 
tion adopted by the G. I. P. and South 
Indian Railways is 1,500 volts D. C. and apy 
power scheme with A. C. power of 50 cycles 
or 25 cycles has to install Rotary Converters 
or mercury arc rectifiers to convert A. ,C. 
power to D. 0. just as the above Railways 
have done. 

III. So far as Electric Power Machinery 

are concerned it is Just as easy to obtain. 
25 cycle equipment as 50 cycle. The bigger, 
machines are so special that they are built 
to order and it is only a matter of design to 
construct them for 25 cycles. Small size 
Motors and Transformers of 25 cycles h^ve 
been standardised by the bigg^^i; Electrical 
Manufacturers of the world and .they are 
easily available. ’ 

IV. People at Sivasamudram,, and Kolar 
Gold Fields have been U6»ing 25 cye]io power 
for lights for the last 31 years, and. their 
eye-sight is as good as ever. In these days 
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when frosted lamps are available at the 
same rates as ordinary lamps, the flicker 
effect is also eliminated. The Cities of 
Bangalore and Mysore are provided with 
higher frequency power for lighting pur- 
poses by the installation of frequency 
changers. In course of time other centres 
may also be equipped with frequency 
changers when conditions are favourable. 
The Government of Mysore and their 
Engineers are in touch with the latest 
developments in the field of Engineering 
and their Power Stations are equipped with 
up-to-date apparatus. Whatever useful 
measures are necessary are generally carried 
out even if they involve heavy expenditure. 
But even in Europe and America Frequency 
standardisation does not always mean the 
entire changing over of all the machinery in 
a long-established 25 cycle system. By 
suitable frequency changers they have linked 
the 25 cycle systems with 50 cycles, keeping 
the expenditure^ within reasonable limits. 
There are possibilities in the near future of 
the use of Inverters for changing from 
one system to another and Mysore will not 
lag behind in carrying out such modifi- 
cations in the Power Scheme as are found 
necessary and useful. 

B. K. Eam Prasad. 

Power Station, 

Sivasamudram, 

November^ 1933. 


On the Statistical Theory of Solutions, 

In a recent paper Guggenheim^ claims to 
have derived thermodynamical formulae for 
solutions by the application of Fowler’s 
statistical method, without assuming the 
validity of the gas laws. He, however, uses 
the relation F = E-TS -f PV which is only 
true if gas laws are applicable to solutions. 
In the present note we shall indicate a 
more straightforward method, based on 
generalised Gibbs’ statistics- for obtaining 
some common thermodynamical relations 
for solutions. 

Consider a system of n components capable 
of existing in the vapour and the liquid phase. 
The volume in the liquid phase Y = V ^ 
(1-rep)' where again Y* = !N'a.Ya*+ EbYb*+.. 
Y*^ being the total volume at very low 
pressure, Ya^,- Yb* etc. being the same per 


1 Gaggenhsim, P/-oc«.i?oy. 5^02., A 135, 181 (1932). 

2 Kai* and Mazumdar, Z. Phys., 55, 546 (1929) ; 
also Karand Ganguli, ibid., 62, 5101 (1930). 


molecule of N».. 

are the number of these molecules an( 
the compressibility. The volume due to 
kind of molecules 



* Na+Nh4- ..■. + Nh 

assuming no interaction. 

In the liquid phase the volume is tiakon 
be practically’" constant. We then 
familiar equations of classical statistics 

ibi — 


fa); 

- V- 

(For liquid pin 

(V'-6)(29Tmi'fcT)'‘^- fcT 
N. = « 


(For gaseous ph 
h being Yan der Waal’s correction au< 
the additional work term for the li( 
phase (corresponding to heat of soluti 
For equilibrium 

= .. 

Substituting pi = ~ — ^ and using pi 


the pressure when only the i"' kind 
molecules are present, we have from 
(2), (3) and (4) 

oYi_^o. 

N,, + Nb + .... + lN„ 


Pi = Pl y=P 


which is the generalised form of li<to 
Law. 

Again using the relation = V; 

and considering osmotic pressure to bo 
difference of pressure due to the solu 
and pure solvent in equilibrium wo have 

fcT , „ N,. + N„ + .... + N„ 

Si ■ 

which is the generalised formula for oHh 
pressure. 

For imperfect solutions Ni is to be (3V 
where replaced by f;, f i being the acti 
coefficient. 

Henry's Law . — From (2), (3) and (4) 
have 



where ^ ^ jg 


of gas molecules present in solution. 
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NernsVs Distribution Law, — We consider 
an equilibrium of a solute A in two miscible 
liquids B and C. We then have correspond- 
ing to (2), 

<Aai ~ WA] 


•7a 




fcT 


_ (27rTOAifcT) 

7r 

Na3==|Na]c, 

(277mA2-fcT/'-‘ ,, '/cT 

= V,.e 

Now since ■-= 0^. we have 
Na./Vx _.^, M 

NA./V/"r' 

If, however, the molecules ot* A are 
associated in one of the solvent say C, we 
have instead of (10) 

when n is the number of molecules asso- 
ciated to form a single molecule. Again 
equating the free energies we liave 


= const. 


( 9 ) 


( 10 ) 


( 11 ) 


cu 


'A.1 


7cT 






'/n 


~ e 


= const. 


Chemical Laboratory, 
College Dupleix, 
Chandcrnagore, 
November, 1933. 


A, Ganguli. 


Oogenesis of Glibanarious olivaccus 
(Henderson) with special reference to a 
seasonal variation in the various 
Cytoplasmic Inclusions. 

Almost all modern work on cytoplasmic 
inclusions has been done witliout any refer- 
ence to environment and no two workers 
on the same animal have come to identical 
conclusions. In the case of Patella, Ludford 
states that the breeding season is in autumn 
and Brambell who studied the eggs of the 
same animal during the winter months has 
noticed some differences in the chemical 
composition of the various inclusions, though 
in the main his results corroborate those of 
Ludford. Hence, thinking that a study of 
the cytoplasmic inclusions in Clibanarious 
from oocytes collected during two different 
seasons, by all modern cytological methods 


such as Da Fano, Champy, Bensley-Oow'dry, 
Nassonov, and Mann Kopsch and treatment 
of eggs in the fresh condition with neutral 
red, Janus Green. B, Sudan III, Scharlach. 
R and 2% Osmic acid, was well worth 
attention, such a study was made during two 
periods January- February and April-June 
1933. A study of the physico-chemical 
factors, such as. Temperature, Excess Base, 
pH, Salinity and Chlorine content of the 
medium was also made. 

The Golgi apparatus occurring as an 
irregular mass in both sets of preparations 
was seen to break up and give rise to gra- 
nules which exhibited three different kinds of 
behaviour. (1) Some of them enlarged into 
vacuoles and secreted fatty yolk inside their 
interiors. (2) Some others enlarged into 
clear vacuoles with chromophilic rims, 
which by rupture gave rise to Golgi bato- 
nettes. (3) Lastly, in April-June prcparfi;- 
tions some of the Golgi grains metamor- 
phosed into albuminous yolk. 

The albuminous yolk consists of two 
kinds and from the nature of their origin 
they can be termed Golgi-mitochondrial 
and Golgi-Golgi albuminous yolk grains. 

The former is seen in bQt’h sets of pr,epa- 
rations. The initial mitochondrial cloud 
resolves itself into discrete granules which 
form a concentration at one pole of the egg. 
Masses of mitochondria clump together and 
in association with Golgi batonettes give 
rise to Golgi-mitochondrial albuminous yolk 
grains. 


2. Apr. — June. 1- Jan.— Feb. 



FYD. = Fatty Yolk Droplet. 

YG^. = Golgi Mitochondrial alb. yolk. 
YG2. = Golgi-Golgi alb. yolk. 

In April-June when fatty yolk droplets are 
smaller in size and few in number the 
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inmodified Golgi form a concentration below 
^he mitochondrial polar concentration. 
These granules also clump together — each 
)eiug constituted by 6-12 grains — and later 
)ecome metamorphosed into albuminous 
;rolk. The Golgi batonette which attaches 
tself retains its identity and condenses in 
iddition nucleolar matter dissolved in the 
3ytoplasm. 

A seasonal change in the metabolism of 
jhe oocyte was observed and it was found 
3 hat when the bar was open, with conse- 
quent increase in salinity, fatty yolk droplets 
Dccurred in large numbers (Fig. 1 FYD} and 
in April- June when the bar was closed — the 
salinity becoming correspondingly low — a 
rery large amount of albuminous yolk — 
Fig. 2 Yg-yg— was observed. 

M. K. SUBRAMANIAM. 
University Zoological 
Laboratory, 

Madras, 

December 1983, 

Ludford, Reginald James, “ Contributions to 
bhe Study of the Oogenesis of Patella/’ Jour, Roy, 
Micr, Soc,, 19il. 

BrambelL F, W. R., “Origin of Yolk,” Brit, 
Jour, Bxpl. Riol.,1, 1924. 


A Ssmthesis of Flavones at Room 
Temperature. 


During an investigation^^ of the action of 
acid anhydrides on phenolic ketones Ohadha 
and one of us- attempted to convert 2- 
acetyl-l-naphthyl benzoate (I) by direct 
0‘G0Ph C.Ph 


/\/\ 

\A/ 

(I) 


CO-CH. 


o/\ 


CH 

GO 


\/\/ 

OH (11) 

• OH.. • COPh 


\/\/ 

(III) 


ring closure to a-naphthaflavone (II) -with 
the two-fold object of testing the commonly 


1 Venkataranoan, J, Indian Chem. Soc,, Ray 
no., page 27. 

2 Chadha and Venkataraman, J. C?iem, Soc., 
143 , 1073, 1933. 


assumed mechanism" of the Robinson 
reaction and of evolving a method of 
chromone synthesis which would preclude 
3-acylation\ The action of sodamide on (1) 
in either solution has now led to co-benzoyl- 
2-acetyl-l-naphthol (III) ; the mixture was 
left to stand overnight at room temperature 
(below 16° throughout), the bulky precipitate 
being then collected, washed with ether and 
decomposed with aqueous acetic acid. Treat- 
ment of (III) with cold concentrated sulphuric 
acid in the usual manner gave a-naphtha- 
flavone (II). A smooth synthesis of a flavone 
has been accomplished below 16° ; and the 
phytochemical significance of this reaction 


^^O-COE 


.^^oncFi;, 

.^^CO-CHj-COE 

(IV) 



CH-OH 



and it’s possibilities for the synthesis of 
natural colouring matters of the flavone 
group are obvious. 

A complete theory of the mechanism of 
the acid anhydride method of chromone 
synthesis has been advanced by Bake;r\ 
who has achieved the transformation of 
o-acyloxyacetophenones (IV) to the diben- 
zoylmethanes (V) by means of potassium 
carbonate in toluene at the temperature of 
the steam-bath during a few hours in yields 
of 20 — 40% of the theoretical or at 36° in a 
yield of 24% after fourteen days. A com- 
pound (VI) similar to the 2-hydroxyflava- 
none (VII), postulated by Baker as the stage 
through which (IV) is converted into (V), 
O OH 





oo-oir20if„i’h 


\/\/ 

(VIII) 


(VJIj 


3 Wittig, Baugert and Eichter, .4nn., 446 , luS, 
1925. 

* Bhullar and Ventataramsn, J. Chem. Soc., 
139 , 1105, 1931. 

5 Baker, J. Chem. Soc., 143 , 1381, 1933. 
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(rx) 


has been described by Chcemaand Venkaia- 
raman’*, who isolated it from the products of 
the interaction of 2-benzylacetyl'l-naphthol 
(Vlll), ethyl formate and sodium. On 
heating (VI) with acetic anhydride or 
alcoholic sulphuric acid 3-beiizyl-a-naphtha- 
pyrone (IX) was obtained. 

H. S. Mahal. 

K. Venkatakaman. 

Forman Christian College, 

Lahore, 

December 4^ 1933. 


Cytoplasmic Inclusions in Acentrogobius 
Neilli {Qdbius neilli. Day). 

Cytoplasmic inclusions in Invertebrates 
have been worked out by a number of authors 
but workers on Vertebrate oogenesis seem to 
bo few. Fish eggs have been studied by 
Hibbard and Parat, Eggert, Nath and a few 
others. 

Acentrogobius neilli (Go&w neilli. Day), 
a common brackish water form in Madras, 
was studied by examination of fixed prepara- 
tions as well as of fresh oocytes before and 
after treatment with solutions of neutral 
red, Janus Green.B, Scharlach.E, Sudan 
III and Osmic Acid 2%. 

The mitochondria ^ were studied from 
Ohampy, Bensley-Cowdry, Nassonov and 
Mann Kopsch preparations and for a study 
of t-he Golgi in addition to the last-mention- 
ed technique Da Fano’s silver impregnation 
method was also employed. 

The mitochondria occur as a dense cloud 
of granules immediately Surrounding the 
nucleus. With the growth of the oocyte 
they seem to move almost in the form of a 
ring away from the nucleus leaving a fairly 
clear space round the nucleus. They mhlti- ’ 
ply quickly and soon occupy the whole 
area of the cytoplasm. They are not observed 
to take part in deutoplasmogenesis. 


^ Cheema and Venkataraman, J. Chem. Soc., 
141 , 918, 1932. 


The Golgi apparatus occurs as an irregular 
mass just touching the nuclear membrane. 

This breaks up 


and moves into 
the surround- 
ing cytoplasm 
in the form of 
granules. Later 
they seem to be 
associated with 
fatty yolk 
globules. 

Fat and fatty 
yolk both occur 
in the egg. 
Fat seems to 
arise from 
nucleolar ex- 
trusions. Fatty 
yoll^ probably 
arises by con- 
densation 0 f 



Mann Kopsch Allman. 
Young Oocyte. X325. 

M . =Mitochondria. 
F.=Fat. 


NLEX.=Nucleolar Extrusions, material by the 


Golgi apparatus. 

A perusal of the literature on cytoplasmic 
inclusions will show that the term fatty yolh 
has been used to mean both yolk with a 
large quantity of fatty or lipoidal material 
(Ludford) and also for fat not miscible with ' 
the general cytoplasm (Nath). Actually there 
appears to be more than two kinds of 
deutoplasmic inclusions /at, fatty yolk, and 
yolk in eggs and it is proposed to discuss this 
'matter more fully in a future communication. 


M. K. Subramaniam. 
E. G OP ala Aiyar. 

University Zoological 
Laboratory, ^ 

■''mafas;'' ^ 

December 1033, 
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Electrical Resistance of Gel-forming 
Mixtures during Setting. 

Hukd and Swankee in a letter to the 
Editor {Journ, American Chemical Sociely, 
June, 1933), have reported that the electrical 
resistance of gel-forming mixtures contain- 
ing solutions of sodium silicate and acetic 
acid of various concentrations, undergo no 
change during the process of setting. 

Prasad and Hattiangadi (Journ. Indian 
Ghem. Soc.j 6, 893, 1929) had observed that 
the pH (determined colorimetrically) of the 
alkaline gel-forming mixtures containing 
sodium silicate and acetic acid increases 
during the process of gelation. With an 
expectation that some consequent changes 
in the electrical conductivity of the gel- 
forming mixtures would take place during 
the process of gelation we undertook to 
measure tfie electrical resistance of the 
gel-forming mixtures containing solutions 
of various concentrations of sodium silicate 
and of acetic and citric acids in February 
1932. Our results were in agreement with 
those now reported by Hurd and Swanker 
that the eleotrical resistance of a gel-forming 
mixture does not change during gelation. 

R. K. Upadhya. 

Mata Peasad. 
Royal Institute of Science, 

Bombay, 

December 1933, 


Preliminary Observations on the Life History 
of Acentrogobius Neilli (Gobius neilU. Hay). 

Species of Gobius are essentially shore 
forms and many are found in brackish and 
fresh waters. The eggs and life-histories of 
several forms of this genus have been de- 
scribed by Guitel, Holt, Petersen and Lebour, 
to mention a few. Their accounts mostly 
deal with the nature of the eggs and the 
time of their occurrence. G. minutus, G, 
micro’ps, G, pictus and G. ruthensparrii have 
had their life histories more fully worked out 
by Lebour and Petersen. Gobius usually 
attaches the eggs to shells of Lamellibranchs 
such as Pecten, Ostrea, My a, Cardium, and 
often to the shell of Patella. The breeding 
months near Plymouth seem to be April, May 
and June. Hatching takes place in about a 
fortnight and a free swimming larva about 
3 mm. long without pelvic fins emerges. Very 
little is known about the life histories of the 
forms occurring in India. Several stages of 


0. ostreicola were described by Bhattachar 
from preserved material from the Chill 
Lake. 

'Gobius neilli occurs in large numbers 
the brackish waters of Adyar and gro 
to 3i inches. They begin to breed when th 
are 20 mm. long. Mature females can 
obtained in enormous numbers just befc 
the monsoon. A few days after cornmenc 
ment of the monsoon most of them are foui 
to have spawned. Developing stages W€ 
obtained by artificial fertilisation. 

Almost immediately the outer cover of t 
egg swells up into a club-shaped structu 
The niicropyle comes to be placed at t 



narrow end of the club through whi 
mucilaginous threads flow out and and 
the egg case to the substratum. The ca 
itself is packed with a jelly like material 
the centre of which the embryo undergo 
its development. 

Within 32 hours after fertilisation t 
Head, Eye Vescicles, Notochord and Bra 
are established. 

The embryo begins to rotate in a longitu( 
nal axis in the egg case from the middle 
the second day and hatches out as a fi 
swimming fry at the beginning of the thi 
day of development (72 hours). The proc€ 
of hatching is interesting and is execut 
by the embryo breaking open one side 
the egg case near the free end. Furtt 
development has been followed up to t 
eighth day. 

The time taken for hatching is very mu 
less in this form than in those described 
Lebour and can only be attributed to t 
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smaller size of the eggs (0*4 mm.) in 0, neilli 
and. also to the great difference in tempera- 
ture conditions being 14°C. near Ply- 
mouth and 25°C. in Madras. Orton and 
others have drawn attention to the effect 
of temperature on the breeding of several 
marine animals. 

E. Gopala Aiyar. 

University Zoological 
Laboratory, 

Madras, 

December y 1933, 

Bhattacharya^ D. R., ‘^Sfcages in the Life History 
of Gobiiis, Petroscirtes and Hemirhamphiis,” 
Mem. Ind. Chilka Lake, 5, No. 4. 
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Research Notes. 


Intra-cellular Inclusions in Tobacco Ring-Spot. 

The list of plants affected by viruses or 
ultra-microscopic organisms is quite large 
extending to a large number of species. Of 
these, only in a few cases, the diseased cells 
are characterised by the occurrence of 
intra-cellular inclusions. The latest addition 
to this group is the ring-spot of tobacco 
which has been re-examined by Woods 
(Conir. Boyce Thom.pson Inst., 5, 419, 1933), 
who has established the presence of such 
bodies in plants infected under green-house 
conditions. These are found to occur in all 
cases of primary lesions in the several 
varieties of tobacco studied- .In tlie case of 
N, tahaciim, however, they were present 
where the lesions were systemic. Eing-spot 
disease is also observed to affect Petunia sp. 
where a similar observation lias been made. 

The occurrence of these inclusion bodies 
has been investigated with particular refer- 
ence to structure, position in the cells, and 
distribution in the affected loaves. The 
bodies are always found in association with 
the nucleus. Non-lesioned areas did not 
show any such body in them. In the 
lesioned spots, the cells in the central 
portion had a greater number of bodies than 
those in close proximity to the necrotic 
areas. In these cases, the cells appear to 
have undergone considerable disintegration. 
Where the bodies were present, the cells 
containing them did not show visible signs 
of degeneration. , But the development of 
the bodies could directly be correlated w'ith 
the formation of visibly lesioned areas in 
the leaf. 


In an affected plant, the growing point 
and tender shoots, although they showed 
partial necrosis, did not contain the bodies. 
As a rule, the oldest and largest cells con- 
tained them. The occurrence of these is 
more easily traceable to the metabolic 
condition of the cell at the time of inocula- 
tion, rather than to the lapse of time during 
which the virus remains in the cell. The 
bodies were generally observed to be 
vacuolated. Besides the vacuoles, certain 
other inclusions were detected within the 
bodies chiefly, the red staining cuboidal 
bodies. From the manner of their occur- 
rence in the cell cytoplasm also, the author 
imagines them to be protein crystals. 

The state of aggregation of substances in 
the diseased colls, lend the view that, these 
vacuolated inclusion bodies represent an 
accumulation of certain materials in the 
cytoplasm. In a few instances of primary 
lesions the bodies were noticed to have a 
membrane-like periphery. The appearances 
and staining reactions reveal a striking 
resemblance to masses of young cytoplasm. 

The study is important from the point of 
view of the origin and development of the 
intra-cellular inclusion bodies characteristic 
of virus diseases of plants. V. I. 


Discovery Reports — Sponges. 

Ik the ‘^Discovery Reports (Vol. VI, 
pp. 239-393, plates xlviii-lvii, 1932) issued 
by the Discovery Committee, Colonial Office, 
London, Maurice Burton of the British 
Museum (Natural History) has given an 
exceedingly interesting account of the 
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Sponges collected during the years 1925- 
1929 by the R. E. S. ‘ Discovery ’ and the 
E.R.S. ‘William Scoresby' in the course of 
their cruise in tlie South Atlantic Ocean, and 
by the sta-ff of the Marine Biological Station 
at South Georgia. The collections include 
representatives of 168 species and varieties of 
■which only 35 are new. The descriptive 
part of the account is preceded by a system- 
atic list of the species under report and a 
list of the stations with the names of species 
collected at each. It is impossible within 
the short space of a review to refer to all the 
points of interest raised and discussed by 
the author, but the more important ones, 
such as the correlation between the distribu- 
tion of Sponges and the main surface currents 
of the oceans, the embryonic development 
and its value in systematic study, and the 
significance of external form in the identifica- 
tion of Sponges, may be referred to in the 
briefest manner possible. 

To the beginner in the systematic study 
of Sponges, confused by the bewildering 
multiplicity of genera and species based not 
infrequently on worthless characters, dis- 
cernible only by their authors, the present 
report seems to hold out a promise that on 
a careful study of a la’^ge number of speci- 
mens of the vaiious species from one or more 
localities, the number of the so-called genera 
and species will be reduced, in the not distant 
future, to an extent that will prove an in- 
ducement for more extended study of this 
group. The author’s remarks in the system- 
atic account under Isodic/T/a selifer (Topsent), 
Amphilectvs fucorum (Esper), lophon proxi- 
mum (Ridley), and Tedania massa (Ridley 
and De’Qdy)»iseem to justify this statement. 

In the section on Geographical distribution 
the author dilates on the controversial but 
highly interesting hypothesis that despite the 
barriers set up by temperature the main 
oceanic currents act as the agents of distri- 
bution of Sponges, and that transportation 
by currents may possibly happen in the 
post-larval stages of some species, at any rate, 
when the young Sponges, in most cases, are 
in the form of thin incrustations on floating 
objects. The fact that some species of 
Sponges are common to both Australia and 
the West Indies, and to the west coast of 
Africa and the Indian Ocean seems to sup- 
port this hypothesis. He then goes on to 
describe the two well-deflned areas of distri- 
bution each with its distinctive fauna — the 
Indo-Pacific cum Indian Ocean, which he 
terms the Indian Ocean area, and the South 


Atlantic area including the portion below a 
line approximating to the equator, both with 
their practically closed Systems of currents, 
and how at ’the meeting pbint of the warm 
Agulhas and thb* cold Benguela currents 
south of the Cape of Good Hope, and of the 
warm Brazilian and tlib cold Magellan cur- 
rents on the South American coast at a line 
level with Beunos Aires, effective tempera- 
ture barriers are formed which prevent a 
general mixing of the species in the two well- 
defined areas. While, as pointed out above, 
some species common in the Indian Ocean 
area are also found on the west African coast 
and in the West Indies, no species of the 
South Pacific area are found in the S. Atlantic 
beyond the Beunos Aires barrier. This fact 
shows that while in one case the temperature 
barrier is incomplete, in the other it is com- 
plete. In the author’s opinion a more 
important deciding factor in the matter ol 
distribution is the relation of the two cur- 
rents which constitute the barrier, that is 
to say, whether the currents running ir 
opposite directions do really oppose as in 
the case of the Beunos Aires barrier, or onlj! 
run parallel to each other as in the Cape oi 
Good Hope barrier. In the latter case th( 
migration of species from the Indian Ocear 
girea to the West Indies through the S 
Atlantic along the west coast of S. Africa 
following the flow of the Benguela current 
and thende into South Equatorial becomes 
intelligible. So far as the Sponge fauna o 
the S. American coast is known, no species 
south of the Beunos Aires barrier is found 
north of it. The author’s explanation fo^ 
the completeness of this barrier is both in 
genious and plausible. “Since the current, 
are opposed, any mixing that may take plac- 
is nullified by the fact that the cold curren 
from the south encounters and passes unde 
the Brazilian current, continuing its journe; 
northwards beneath the surface. In thi 
way any floating bodies reaching the north 
ern current will be restored once again t- 
the warm surface waters of the Soutl 
Atlantic.” It is refreshing to note that th 
author has an open mind on the subject, an< 
emphasises the need for a thoiough test o 
his hypothesis by' extensive observations h 
other parts of the world, not merely fo 
Sponges, we hope, but for other groups o 
the marine fauna as well. 

In the section on the embryonic develop 
ment of Sponges the author points out th 
possible value of the embryos (at least i 
preserved material) to the systematist, ani 
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Toceeds to describe the embryos of some 
pecies of Tedania with clear sketches of all 
he stages found, and of several species 
lelonging to various other genera. On pages 
42-345 of the report this point is greatly 
laborated in reference to the species of 
'’edania which amply justifies the author’s 
aith in embryological data as the deciding 
riterion in systematic work Tt is to be 
oped that the lead given by him in this 
espect will be followed by other workers on 
he group. 

In another section of the report (pp. 375- 
78) the value of external form in the identi- 
cation of Sponges is referred to, and the 
arious criteria on which identification of 
ponges is based are critically examined, 
according to the author, the most reliable 
uide for the diagnosis of families is the 
ategories of spicules present, for that of 
enera, the arrangement of tlie various ele- 
lents of the skeleton with minor variations 
1 shape, and for that of species, the 
sternal forn^ with minor variations in the 
rrangement and categories of spicules 
resent. The role of environmental factors 
1 determining the shape of a Sponge should 
ot, however, be overlooked, and in the 
escription of Sponges details of habitat and 
ssociations are a great help in judging the 
recise limits of a species. Much of the 
)nfusion in systematic Spongology can be 
voided by careful and adequate descriptions 
[ species from entire Sponges, with due 
:tention given to the variation in the shape 
id size of spicule categories, and to the 
eternal form. The author’s remarks on 
lese points deserve a careful study. 

H.S.Tt. 


icretion of the Pancreas and Salivary Glands. 

. S. Duthie (Proc. R)y, Soa. Lon., B- 
[ 4 , No. 786) has extensively examined 
le behaviour of the cytological eon- 
ituents and their i elation to secretory 
itivity in pancreas and salivaiy glands. 
Dnfining his studies to the mouse and 
og, the author determines the value of 
itochondria and golgi in secretion in these 
VO types of glands. In the pancreas 
iservations on living cells by the intra- 
tam method of staining have revealed the 
•igin of the zymogen granules in relation 
' mitochondria. The migration of these 
‘anules towards the golgi area has been 
itually observed in living cells. Contrary • 


to the views of Parat the vacuojne has no 
relation to the golgi body. In the salivary 
glands the conclusions of the author have 
been largely deductive. The occurrence of 
the secretory granules at the base of the 
cells and away from the golgi area lias led 
the author to think that the granules arise 
in relation to the mitochondria. The 
account mostly confirms the conclusions of 
Hirsch. Stimulation of cells is seen to 
produce fat granules in both kinds of cells, 
probably as a result of the disintegration 
of the mitochondria. 

— / 
Rains of Fishes in India, with a Note on th6ir 
Meteorological Aspects. 

The following is a summary of an inter- 
esting paper read by Dr. S. L. Hora before 
the ordinary monthly meeting of the 
Asiatic Society of Bengal held on the 
4th December. 

In the Statesman of the I4th of September, 

^ Kim ’ published a short note on three 
rains of fishes in the MuzaiTarporo District. 
The information was supplied to him by 
an eye witness, Mr. (I. T. Gill of the 
Bhicanpur Factory. Kim’s note was fol- 
lowed up by the aiithor with tlie result that 
a great deal of valuable information has 
been collected tlirough Kim’s numerous cor- 
respondents, some of whom supplied infor- 
mation direct to the author. Since tlie inth 
of September the Statesman has been pub- 
lishing accounts of rains of lishos from 
time to time and it would seem that tlic^ 
phenomenon is still regarded by t.lie general 
public with scepticism and that any expla- 
nation showing lisli falling from the sky 
is considered a myth. 

The first two recoids of rains of fishes in 
India were published in 1833 in t-he 
Journal of the Asiatic Sonety of Bengal 
by James Prinsep, the celebrated Sei'.retary 
of the Society, and upbo the presimt time 1*0 
instances had been recorded, the last b(dng 
in 1852 at Poona, ft is undoubtedly true 
that every fall of fishes that occurs is not 
recorded, but the phenomenon is sufficiently 
unusual and striking to have attracted the 
attention of a number of people. Kim’s 
column in the Statesman lias unoaitlied 
several such records which would have 
passed unnoticed otherwise. The author 
gives particulars of the Kains of Pishes 
hitherto recorded from India, including 
those that fell during this year, and mentions 
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the species of fish known to have fallen 
with rains in India. The kinds of fishes 
that rained in Musafiarpore in July and 
August last will be .exhibited and attention 
will be directed to their naode of life, etc. 

Five explanations of the rains of fishes 
have been advanced, namely, (i) hatching 
out of eggs after heavy rainfall ; (ii) fishes 
wrongly supposed to have fallen with rain 
might have been migrating overland from 
one stream or pond to another ; (iii) fishes 
might have been left behind-: by overflows 
after heavy floods ; (iv) fishes may have beein 
aestivating and have been awakened by the 
coming of the lain ; and lastly (v) the rains 
of fishes are due to the action of heavy winds, 
whiilwinds, and waterspouts. All these 


explanations are discussed by the author 
and it is indicated that the only explanation 
tenable is that of whirlwinds and water- 
spouts. The popular belief of the people 
of northern Behar regarding waterspouts 
is given, and in his note Dr. S. IST. Sen, 
Meteorologist at the Alipore Observatory, 
has shown how waterspouts may be formed 
in India and by analyzing the meteorologi- 
cal conditions on the two days of occurrence 
of the rains of fishes in the Muzaffarpore 
District has shown that during those days 
the weather conditions were most faVQiir- 
able for the formations of waterspouts over 
that area. Several other meteorological 
problems regarding the falls of fishes in 
India are also discussed. 


The Theory and Practice of Drying. 


TINDER the joint auspices of the South Indian 
^ Science Association, Bangalore, the Society 
of Biological Chemists, India and the Indian 
Chemical Society (Madras Branch), an interesting 
discussion on the '‘Theory and Practice of Dry- 
ing’’ was held on Sunday, the 12th November 
1 933, in the Central College Chemistry Lecture 
Theatre, Professor H. E. Watson of the Indian 
Institute of Science, presiding. 

In the course of his opening remarks. Dr. Watson 
drew attention to the great importance of drying 
in science and industry. In a tropical country 
such as India where plenty of sunshine was avail- 
able, and industries were not highly developed, 
the problem had not received as much attention 
as it had in those places less favourably situated, 
since sun-drying sufficed for many purposes. This 
simple process, however, was apt to become 
impracticable when large quantities of material had 
to be handled and in many cases contamination 
by dust would render a product unmarketable. 
It was essential therefore to pay attention to more 
complicated methods. 

Although the theory of drying was similar for 
all materials, in practice there were wide differ- 
ences in the methods of treatment. In the first 
place the temperature to which the material might 
be subjected was of importance. At one end of 
the scale were found substances which might be 
raised to a red heat without deterioration and at 
tlxe other those which had to be dried at a tempera- 
ture not exceeding that of the body. A second 
consideration was the physical nature of the 
material. With goods such as textiles, the rate 
of drying depended almost entirely upon the 
quantity of hot air or other drying agent which 
could be supplied, while with clays diffusion in 
the material itself was the controlling factor. In 
addition to these general considerations a special 
technique was required in many cases and thus it 
was evident that the problem was one of great 
complexity, 

Hi * * 

Theory of Drying— T. M, A, Govinda Rao.— 
When solids of appreciable thickness are dried, 


the moisture must, by some mechanism or other 
travel from the interior out to the surface before i 
can escape into the surrounding drying medium 
This mechanism determines tlie particular vari 
ables which govern the rate of drying and th< 
quality of the product. 

Materials of fibrous or. colloidal nature whea 
brought into contact with air of definite tempera 
ture and humidity, will dry up only to a limitinj 
moisture content, known as the “ equilibriun 
moisture content” or ‘regain’. It is just th 
moisture content in excess of this value that i 
capable of being removed by drying. 

If we start with a wet solid, under steady dry in 
conditions, the rate of drying at first remain 
constant and then falls off. The rate at whic 
moisture can evaporate from a continuous filr 
of water on the solid surface, determines tli 
constant rate of drying, and to a certain exten 
also the rate during the initial stages of the falling 
rate period, until the surface of the solid reaclie 
the equilibrium moisture content. Thereafter tli 
velocity with which water ca.n diffuse outward 
from the interior of the solid, determines th 
drying; the rate of diffusion, and hence of drying 
falls off with decreasing average moisture conteni 
or in other words, with decreasing average con 
centration difference through the solid. 'Darin 
this diffusional stage in drying, neither decreasin 
the humidity of the drying medium, nor increas 
ing its velocity, will speed up the drying procesf 
T. K. Sherwood {Trans. Amer. Inst. Chem. Eng 
27 , 90, 1931) and A. B. Newman {Ibid., 27 , 20c 

310, 1931) have developed equations for calcula 
ting the rates of drying for different solid shape 
and have represented them in the form of simpl 
curves. 

When a wet solid is drying at constant rate 
moisture’gradients are set up in the interior of th 
solid. The magnitude of these gradients is c 
immense importance in the drying of materia 
which tend to warp or crack. A differentij 
moisture content in the body of the solid causes 
differential shrinkage, which must be preyente 
from becoming dangerously large, E. R. Gillilan 
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and T. K. Sherwood (/ndJ. Eng. Chem., 25, 1134, 
1933) have very recently developed equations 
from which the true moisture distribution inside a 
slab can be computed at different intervals of 
drying at a constant rate. 

Although all the equations that have been 
derived are in fairly close agreement with experi- 
mental data, the actual mechanism by which the 
water travels up to the surface is not still properly 
understood. In several cases the water may 
evaporate before it reaches the surface ; how this 
factor influences the moisture distribution is a 
problem requiring further elucidation. 

* * * 

Theory of Drying— II. K, R. Krish?iaswami . — 
Careful control is essential in the drying of 
crystalline materials with a view to prevent loss 
of water of crystallisation. Drying in absence of 
air with the aid of superheated steam, is a process 
of great utility in dealing with certain classes of 
substances. 

The period necessary for the operation of 
drying depends upon the area of surface exposed 
and wherever possible, attempts are made to 
reduce the material to a fine state of subdivision ; 
where however such reduction in size is not 
permissible, the drying would be an extremely 
slow process. Attempts to speed up the process 
will only result in unequal drying which leads to 
the production of unsuitable articles ; such instan- 
ces are to be particularly found in the glass and 
ceramic industries. 

* * « 

Industrial Drying Equipment— I. S. K. Kul- 
karni JatJear. — Sticky and plastic substances, 
pastes and precipitates are dried in compartment 
driers provided with devices for circulating hot 
air over and between the trays containing the 
material. vSubstances which are sensitive to heat 
are treated in a vacuum compartment drier, the 
material being spread in thin layers on the heated 
shelves. Tunnel driers are employed when large 
quantities of materials have to be dried, the 
material being conveyed on cars continuously 
with counter current circulation of hot air. 

Granular and crystalline materials are dried in 
rotary driers. The material is fed at the high end 
of a cylindrical shell directly or indirectly heated 
with its axis set at an angle to the horizontal and 
mounted on rollers. The rotation of the drier and 
the internal flights advance the material to the 
lower end in showers which meet tlie counter- 
current hot air. Sticky materials are handled in 
mechanically agitated driers of either atmospheric 
or vacuum type. 

>K * ♦ 

Industrial Drying Equipment— II. X. Oopala 
Rao, — The simplest form of dryer, whose field 
of application is however limited, consists of a 
series of travelling endless belts, on to which the 
material is suitably fed and dried by passing dry, 
hot air in counter- current. The use of this dryer 
for drying chilled soap direct from the kettle has 
resulted in eliminating the tedious intermediate 
operations of cooling in moulds, slabbing, cutting 
and cliipping and, particularly, reduced the time 
from several days to fifteen minutes. Where the 
material is sensitive to heat, the dryer is enclosed in 
a special vacuum chamber and the bands slide 


over steam or water-heated plates which supply 
the necessary heat. 

A common device applicable to various products 
is the drum dryer. A slowly revolving steam- 
heated drum dips into a shallow pan or tray (or 
meets a uniform spray of material) and the 
resulting thin film is evaporated to dryness in 
about three-quarters of a revolution and loosened 
from the drum by adjustable scrapers. Elaborate 
precautions have to be taken to ensure that a 
.satisfactory film is formed and the scrapers bear 
on the drum with proper pressure and at an 
optimum angle. The condensate and non- 
condensible gases must be removed from the 
interior of the drum with great promptness, as it 
is known that the presence of 0..'5% of non- 
condensible gases reduces the coefTicient of heat 
transfer by 50%. For dealing with sensitive 
materials like milk a vacuum drum dryer has been 
popular, particularly in America. Apart from 
the enormous expense and the trouble in 
discharging the solid product against the vacuum 
in the dryer, the product is, as a rule, 
unsatisfactory. Thus it is impossible to produce 
a reversible milk powder because of the over- 
heating of the film in contact with the steam 
heated surface. Steam at sub-atmospheric pressure 
is sometimes employed for heating, but the 
consequent low temperature gradient results in 
incomplete desiccation, and the keepipg qualities 
of the powder are thereby impaired. 

The most attractive proposition for sensitive 
organic substances is spray drying which, altliough 
comparatively recent, has displaced the vacuum 
drum dryer for many purposes. The range of 
application is unusually wide insomuch as, besides 
a variety of fluid and semi-fluid inorganic, organic 
and biological substances, solid precipitates in 
suspension, such as dye-stuffs, can be satisfactorily 
handled and a dry powder of uniform particle 
size produced thereby eliminating the subsequent 
operations of grinding and sieving. A spray of 
the material is brought into contact with dry, hot 
air and as a result of the enormous surface exxjosed 
(about 10.000 sq. ft. x)er gallon), drying is almost 
instantaneous and the product is collected in bag 
filters. The adiabatic cooling of the air ensures a 
very low temperature (about 40°C.) of the particles 
being dried. Although the average temperature 
of the drying chamber is appreciably higher, the 
product is subjected to this temp era, ture only 
when it is dry and comparatively stable towards 
heat. Thus egg albumen which coagulates at 00°G. 
can be spray-dried to a reversible xjowder with 
hot air at 100®0. or more. In fact recent practice 
tends to employ gases at 400-500°C. when dealing 
with sensitive ojganic substances. 

Hitherto spray drying was considered suitable 
only for expensive products ; but in view of recent 
developments in industrial process equipment, 
it would appear practicable to adapt the process 
to cheaper substances like sugar, and an attempt in 
this direction is being made by the author. 
Complicated rotary spraying devices, consisting 
of discs of special design rotating at ten to twenty 
thousand revolutions per minute, can be 
substituted in mcany cases by cheap modern spray 
nozzles. Revolutionary designs of dual dust- 
collecting- and-exhausting fans are available, 
which would make it feasible to .eliminate the 
customary bulky and expensive bag filters. The 
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ick of a low thermal efficiency, which is the 
al objection against spray drying, can be 
overcome by using products of gaseous com- 
i, or even eshaust gases from suction gas en- 
n place of drying air. Spray drying would 
tnplify itself into a cheap, rapid and easily 
id process suited to common industrial 
sments. 

* « * 

OGiCAL MATERrALS. — 1. M. Sreenivasayci.— 
t the biological materials are hydrophillic 
3 and contain thermo-labile constituents, 
sensitive to changes in hydrogen -ion 
tration, contamination with heavy metals 
sad and copper and atmospheric oxygen, 
les, vitamin concentrates, harmones, anti- 
and therapeutic sera, large quantities of 
are now being i^repared, come under this 
fy. They are usually associated with other 
ely inert bodies which have the 
t eristics of a true colloid, 
e products require to be desiccated under 
ons least harmful to the essential 
uent or the active principle and the 
ion should be speeded up since the materials 
ible to microbial infection in the wet 
ion. The colloidality renders the diffusion 
ber through the gel to the evaporating 
3 slow and the crust formation hinders 
r ev«^p oration. 

e preparation of most enzyme preparations, 
ent wdth absolute acetone offers a very 
lient and rapid method. For example, yeast 
e or Taka-diastase fungus powder is pre- 
in this manner. When aU the constituents 
dred the solvent method is unsuitable ; film 
ly drying is then usually employed. 

« « « 

.OGICAL Materials.— IT. Gilbert J, Fowler.— 
rying of Activated Sludge involves a number 
cial considerations. Well “ conditioned ” 
]ed sludge consists mainly of zoogloeal 
I of bacteria and other micro-organisms. 
Ik it is a gelatinous mass which tiolds a 
1 percentage of water very tenaciously. 
Ltages above 80 per cent, or so can be 
r drained off, the remainder constitutes 
■oblem. Left to air dry at temperatures 
say 70°F., the drained sludge remains 
»r less indefinitely as a putty-like mass, if 
it does not decompose and become 
ve. 

ded in thick layers at tropical sun temper- 
it is converted into horny lumps difficult to 
ir. 

method adopted at Milwaukee, where large- 
drying has been undertaken is to drain off 
excess * ’ water on Oliver Filters, and dry 
sidue with its 80 per cent, moisture at a high 
rature in rotary driers. By such a method 
is likelihood of loss of nitrogen through 
g off of volatile products, and of rendering 
emaining percentage less “ available ” for 
food than is the undried product. More- 
be whole of the 80 per cent, moisture has to 
bp orated. 

Fowler Drying Mat, specially devised for 
'ying of activated sludge, and for which a 
t has been granted in the U.S.A., seeks to 
these disadvantages. 

employing a surface of stiff parallel vertical 
on which the colloidal jelly rests (an endless 


moving band of specially compact coir mat, in 
fact), the excess water is rapidly drawn away from 
the film of jelly. When hot air is passed ov6r this 
thickened jelly as it rests on the mat, the jelly 
“ cracks ”, and the “ bound ” water is released and 
runs away between the fibres of the mat, leaving 
a thin dry sheet of sludge on the mat, which can 
easily be brushed off as the mat rotates, and the 
fibres open at the turn of the mat. 

Successful preliminary trials have bem made 
at Cawnpore and Nagpur, and a model is now 
under observation at the Ishapore Eifie Factory 
near Calcutta. 

The Cawnpore experiments showed that with a 
filmof sludge not exceeding 1/8 inch in thickness, 
and hot air at a temperature approaching 200‘’C., 
the jelly could be dried in about a quarter of 
an hour. 

An air temperature of 200®C. does not mean 
that the mat reaches that temperature. It is 
constantly moist with the water percolating from 
the “ cracking ” jelly, and the brown paper like 
film of sludge prevents rapid conduction of heat. 
It has been found advisable to oil the fibres of the 
mat in order to prevent adherence of the sludge 
and penetration of soluble salts into the fibres. 

* * * 

Drying op Foods and Condiments. — B. N. 
Banerjee. — The water content of any food material 
determines its perishability or keeping quality : 
cereals, grams and pulses and nuts are non-perish- 
able ; less jqicy fruits and vegetables like potatoes, 
carrots, apples and pears are semi-perishable ; and 
juicy fruits and vegetables and other products like 
milk or eggs are perishable.* The practice of 
dehydration is to prevent perishability and help 
in the storage of foods and condiments. Dewater- 
ing is carried to an extent and in a way, so that 
the taste, flavour and nutritional value are not lost 
or impaired and keeping quality ensured. The 
dried product weighs only a fraction of the original 
weight and a great saving is assured in packing, 
labour and transport. The entire product is easily 
rendered edible on re -hydration. 

♦ ♦ ♦ 

Sugar Industry. — G. Gundu Rao Drying in 
sugar industry which forms generally the very 
last stage is usually accompanied in the centrifu- 
gals where large volumes of air incidentally drawn 
effect a partial desiccation of the sugar crystals. 
This process is aided by raising the temperature of 
the baskets by means of steam. 

To secure a more complete drying, the product 
is carried to an upper floor of the factory and fed 
into the hopper of a long inclined drum rotating 
on its longitudinal axis, once in about six minutes. 
In the interior of the drum and attached to its 
wall are vanes whose free edges are cut into teeth 
like those of a saw. A counter-current of hot air 
(180°F.) blown from the opposite end effects the 
drying of sugar in about 20 minutes. There are 
several modifications of such driers. Eecently, 
the Jenkin’s vertical type of drier is coming into 
favour. The chief feature of this type is a central 
rotating shaft carrying trays along its length. 
Sugar is fed into the topmost tray and is then 
thrown down from tray to tray as the shaft 
rotates. The sugar crystals liave a chance of being 
exposed to the upward stream of hot air for the 
maximum length of time and the possibility of 
incrustation is thereby reduced. 

♦ ♦ * 
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Drying in Paints and Pigments, i?. K. Datar,- 
Pigments required for paint manufacture are 
either obtained from natural sources or prepared 
by precipitation. Natural pigments require pow- 
dering or levigating or both before they can be 
utilised. There are machines to powder coarse 
pigments dry in one operation to 300-400 mesh ; 
in other cases the pigments are levigated in water. 
Both levigated and the artificially precipitated 
pigments which have a varying water content of 
20-50 per cent, require to be thoroughly dried 
before they can be incorporated in the paints. 

Their water content can be reduced to a certain 
extent by filter pressing at high pressures, but for 
preparing them in a dry condition they require 
further treatment. A simple way of drying is to 
leave the pigment in trays in thin layers on racks 
for days, exposed to air, but this or even the sun 
drying are slow processes and are subjected to 
contamination by gritty particles and dust. A 
quicker way is to dry in suitably constructe'd 
chambers heated by fire, steam or electricity. In 
the case of white lead simple open air drying is 
extremely slow and involves the risk of contami- 
nation by dust and discolouration. Drying in a 
chamber heated by flue gases has been found to be 
uneconomical. 

By replacing water in filter-pressed white lead 
with linseed oil, the process of drying can be 
completely eliminated. The old way of preparing 
the paint was to mix previously dried and poyv- 
dered white lead with oil in a pugmill. The 
modified process, in which the white lead from the 
filtGr press containing about 25 per cent, water, is 
directly pugged with linseed oil, has proved suc- 
cessful as the white lead has an affinity for oil in 
preference to water which readily separates. 

* » ♦ 

Ceramics. — N. V. Ragliunath , — Wet proce.'^s, 
Dry process and Casting process are three 
methods of manufacture of porcelain. 

The prepared body material employed in the 
wet process contains 25 per cent, of moisture. As 
soon as the articles are shaped in Plaster- of -Paris 
moulds constituting the moulding material to 
absorb water thus leading to a shrinkage in volume 
of the article. The greatest care has to be taken 
to see that the articles do not crack while in the 
moulds. A high humidity of the surrounding 
atmosphere ensures favourable conditions for 
drying and prevents “ case hardening 

In the first stage (see figure) the shrinkage is 
proportional to the .amount of moisture driven out. 
In the second, shrinkage and pores occur as well 
as the driving out of a certain amount of moisture. 
In the third stage, there is no shrinkage but only 
loss of watej’ and the formation of more pores. 

The chemically combined water is driven out at 
a higher temperature and at 600°C. it is complete- 
ly driven out. The chemically combined water 
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is driven out in kilns which are fired by coal, gas, 
electricity or wood. 

* * ♦ 

Drying op Timber. — C. The chief 

objects of drying timber are to reduce its weight, 
to increase its strength, to prevent decay and to 
minimise changes in its dimensions, after it is 
made up into furniture, etc. The moisture in 
wood is of two kinds, free moisture contained in 
the cells and hygroscopic moisture absorbed by 
the cell walls. The problem in all processes of 
drying timber is to remove all the free water, 
without producing case-hardening, unequal 
shrinkages and other defects which ultimately 
result in cracking and splitting of the wood. 
Modern methods of kiln-drying in wliich tlie wood 
is stacked in kilns, consist of drying by properly 
conditioned air. The heating is done by steam 
pipes, the humidity controlled by steam or water 
sprays and the circulation effected by convection 
currents or forced draught. The actual tempera- 
ture, humidity and other working conditions 
depend on the particular species of wood. Among 
other methods of seasoning are the old haphazard 
one of seasoning in the open air, soaking in water 
followed by air-drying and the electrical methods, 

m 

Messrs. B. Sanjiva Rao and Is. D. Ramasvvami 
in presenting laboratory aspects of drying, dealt 
with the relative efficiency of several desiccating 
agents. Mr, Krishna drew attention to the 
importance of drying in the pharmaceutical indus- 
tries where preservation of the potency of drugs 
like digitalis is greatly influenced by variations in 
moisture content. 

A detailed discussion followed under various 
aspects of the problem. 
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Preparation of Fine Chemicals.* 


By B, H. Tyer, 

ITH the development of cliemical industry in 
an organised form from the middle of the 
9th century, the entire chemicals have been 
dassified into two main divisions, viz., Heavy 
chemicals and Fine Chemicals. Mineral acids 
ike sulphuric, hydrochloric, nitric and phosphoric, 
iaustic alkajies of soda and potash, their carbo- 
lates and bicarbonates and many of the inorganic 
lalts manufactured on a tonnage basis belong to 
,he class of Heavy Chemicals. Analytical, 
pharmaceutical, photographic and rare earth 
jhemicals, synthetic essences and perfumes, 
synthetic dyestuffs and research chemicals are 
considered as Fine Chemicals. As the organic 
compounds constitute a major portion of this 
class of substances, the progress of fine chemical 
ndustry has been intimately connected with the 
successful utilisation of the petroleum and coal-tar 
products — the two chief sources of organic com- 
pounds. For nearly half a century ending with 
the commencement of the Great World War in 
1914, Germany was holding the sole monopoly 
for all fine Chemicals. The War having shown the 
need for self -sufficiency, Groat Britain and America 
mustered up their energies and creditably built up 
their respective national fine chemical industries. 
The humble but successful efforts to prepare the 
necessary research chemicals made by Prof. C. G. 
Derick of the University of Illinois in 1916 and 
ably continued by Prof. Roger Adams and others, 
brought into existence, the valuable ‘ Department 
of Synthetic Chemistry ’ of the Eastman Kodak 
Tompany, Rochester. While nations all around 
have been developing this very necessary branch 
of chemical industry, India has been depending on 
foreign countries for her needs. 

The v^arious ^processes employed in the prepara- 
tion of these substances, may be divided into three 
groups ; 

(1) Inorganic Chemicals, (2) Organic Chemicals, 
and (3) Chemicals prepared by the action of 
biological agents. Inorganic chemicals are smaller 
in number than the organic compounds.. Inorganic 
reactions are comparatively simple and the yields 
therefrom are better than in organic reactions. 
In the organic field, the process is hindered by the 
formation of more products than one, due to side 
reactions. The factors which decide the jiroduction 
of a desired product in good yield are temperature, 
pressure, concentration and the agent used for 

♦Abstracted from a lecture given under the 
auspices of the South Indian Science .Association, 
Bangalore, on 24th November 1933. 


M.SC., A.I.I.SC. 

bringing about the reaction. Catalytic oxidation 
and reduction play an important part in synthetic 
chemistry. Employment of high temperature and 
pressure has enabled chemists to conveniently 
prepare very many of the compounds which could 
l)e obtained only in small quantities with great 
difficulty, before. Soda-water bottles lodged in 
iron frames and provided with rubber washers 
pressed in position by a screw arrangement, offer 
a convenient method of carrying out reaction 
under pressure. The insertion of a capillary 
tube in the cork used for sealing facilitates release 
of pressure, if present, at the end of the reaction. 
The proce.ss of fermentation by fungi, moulds or 
bacteria is revolutionising some of the synthetic 
methods. Although intensive research has enabled 
chemists to synthesise many of the natural 
products, their methods are entirely different from 
those adapted by Nature which does not involve 
the employment of such high or low tempera- 
tures or pressures or such strong acidic or alkaline 
media which are proved necessary for the 
manufacturing processes. Biochemistry would do 
a real service wlien it explores the subtle secrets 
.of Nature and enables scientists to copy in ioio 
the natural methods in the synthetic experiments. 

The spread of civilization and the progress of 
research in this country demand an early estab- 
lishment of a fine chemical industry in India. 
Although there are no separate statistical import 
figures, the knowledge that on an average 474 
lakhs of rupees worth of chemicals, drugs and 
medicines and another 390 lakhs of rupees worth 
of dyes and colours are imported annually into 
British India, ought to be sufficient to set the 
industrial mind thinking as to what should be 
done. 

In August 1 930 a Preparation Section attached 
to the Department of Organic Chemistry, Indian 
Institute of Science, Bangalore, was started, for 
the first time in India, due to the efforts of 
Dr, P. C. Gnha. This Section prepares almost all 
organic research chemicals necessary for work in 
the laboratories. Within these three years, more 
than a hundred different chemicals have been 
prepared in considerable quantities. This enter- 
prise has proved useful in making special chenncals 
of requisite purity immediately available for 
research at low cost. Most of the chemicals costing 
more than Rs. 15 per kilogramme have, in fact, 
been prepared with a large margin of profit. The 
Section has proved useful in imparting valuable 
training in preparative chemistry to post-graduate 
research students. 
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Science News. 


All-India Medical Licentiates* Conference , — 
le twenty-sixth session of the conference will 
held at Bombay during the last week of Becem- 
p. The Bombay Branch of the All-India Medical 
centiate Association has organised a sanitary 
d scientific exhibition for the occasion, 

« « « 

Tnder the auspices of the Association of Economic 
ologists, Coimbatore, a meeting was held on the 
jh November, when two papers (1) The Problem 
?»election in Hybrid Progenies — by V. B. Ayyar, 
Some aspects of the drought resistance with 
icial reference to cotton — by B.. Sankaran, were 
id and discussed. In the course of his address 
the Problem of Selection, Mr. V. B. Ayyar 
nted out that the adoption of either the Men- 
ian or the Svalof method has neither completely 
ninated the element of uncertainty in alighting 
promising lines, nor reduced to its minimum, 
i time factor involved in the production of use- 
strains. Much improvement does not seem to 
feasible in the Svalof method ; while the useful- 
3 of the Mendelian method can be enhanced by 
rying out the rejection of poor yielders except 
cases of structurally sterile plants, by their 
aparative ]ierformances in the F. 3 generation 
sed in rows of suitable length and alternated 
h the standards. 

Q dealing with drought resistance of plants, 
Sankaran drew attention to the need for a 
36 study of the morphological, anatomical and 
?’siological organisation of the plant body for 
lerstanding the problem. The results obtained 
m a study of these factors in two varieties of 
bon — Gossipium herhacewn and Gossipinm 
icuni, were discussed. 

* * * 

gricuUural Research , — At its meeting hold in 
lii dxiring the last week of November the Gov- 
ing Body of the Imperial Council of Agricul- 
i[ Besearch discussed several important agri- 
;ural research schemes. Among the schemes 
ctioned, are (1) research on rural pisciculture 
n Madras ; (2) research on economics of irriga- 
i from tube wells from the Bihar and Orissa 
^ernment ; (3) research on animal nutrition to 

jarried on at the Imperial Institute of Animal 
jbandry and Dairying at Bangalore, the Agri- 
ural College at Ijyallpur and at the Indian 
dtute of Science, Bangalore ; (4) research in 

3table oil technology to be carried out at the 
coxirt Butler Technological Institxite, Cawn- 
i. The Governing Body also decided to sot ui) 
ndian Sugar Trade Information Service and to 
blish a number of fellowships for scientific 
arch in Agriculture and Animal Huslmndry, 
to invite donations and subscriptions from the 
iral public for this purj^ose. 

« I* 

itna Science College Philosophical Society , — 
annual report for the session 1932-33, which 
been recently published shows that during the 
three years of its existence the Society has 
i considerable useful work, firstly by holding 
Ddical meetings of the members for discussion 
uentific subjects and secondly, by arranging 
liar lectures for the benefit Cf the public. The 
3ty publislies an annual bulletin and the 


present number extends over 63 pages and com- 
prises 7 original paper?. 

)|c )|c 

Indian Institute for Medical Research . — A 
scheme for the establishment of an Indian Institute 
for Medical Besearch for investigating problems of 
medical science and to train a band of research 
workers to apply the knowledge obtained to 
clinical practice and to preventive medicine and to 
disseminate the knowledge of hygiene among the 
masses, making its services available to them 
either free or at a low cost.” The Institute will 
comprise of six departments, Bacteriology and 
Pathology, Tuberculosis, Biochemistry and Nutri- 
tion, Protozoology, Experimental Pharmacology 
and indigenous di*ugs enquiry and Diagnostic 
Laboratory and Clinical Work. The initial 
expenses for starting such an Institute will be 
Rs. 1,2.5,000 and the recurring expenditure will be 
1,10,000 annually. The sponsors of the scheme 
consisting of eminent men of the country have 
appealed to the generosity of the public for the 
initial expenditure necessary to establish the 
Institute and to enable it to function for the first 
year, namely, the sum of Bs. 1,25,000. It is 
hoped that the Institute will be self-supporting 
after the first year. 

* * sj- 

The 2 1st Session of the Indian Science Congress 
will bo held ab Bombay and not at Poona as pre- 
vioxisly announced, between the 2nd and 8th 
January 1934. Prof. Meglinad Saha, D.sc., f.r.p., 
will preside over the deliberations. 

){()(( iK 

Tlxe Ninth Session of the Philosophical Con- 
gress which was previously announced to be held 
at Poona during tlio last week of December, lias 
been postponed to Easter, 1931, Tlie exact dates 
will bo announced latcir. 

* * 

Technological BducaMon in Bombay , — A new 
University Department of Cliemical Technology 
was recently inaugurated by His Excellency Sir 
Frederick Sykes end thcDepartment is temporarily 
housed in the Boyal Institute of vScienoc. The 
need for adequate technological edxication in the 
Presidency was being felt for some time past and 
as a result of the deliberations of expert commit- 
t<‘es who investigated the question in all its 
aspects, a practical Scheme lias now been evolved 
which ensxiros instruction on thoroughly practical 
linos, turning out experts with training and 
experieixce who can be of real assistance to the 
various industries of the country. The new 
department is completely self-contained and serves 
not only to impart instruction and training, but 
also provides facilities for research in Chemistry 
and Chemical Engineering. The University has 
already received donations to the extent of 2 
lakhs of Rupees from the discerning public and 
industrialists of Bombay, and it is hoped that 
more financial help would bo forthcoming which 
would make the extension of the present Depart- 
ment possible. 

* X> 

Agricultural Institute for Rajshahi, — A scheme 
for starting an Institute for imparting training in 
Agriculture, has been formulated, following a 
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Conference between representatives of the Govern- 
ment and the executors of the endowment made 
by the late Kumar Basanta Kumar Boy of Digha- 
patia. The training will include both practical 
and theoretical aspects of Agriculture, and will be 
a two-year course. The recurring costs will be 
met from the interest which amounts to about 
Es. 16,000 per year. 

♦ * # 

Nobel Prize in Medicine for 1933. — It is under- 
stood that Prof. Thomas Hunt Morgan, For. Mem. 
R.S., of the California Institute of Technology, 
has been awarded the Nobel Prize for 1933 in 
recognition of the importance of his investigation 
on Heredity for the advancement of medicine. 

* ♦ * 

Journal of the Ayinamalai University. — 'We ac- 
knowledge wdth thanks the receipt of the Journal 
of the Annamalai University (Vol. IT, No. 2) 
published by the University. The Journal includes 
original contributions not only on subjects 
connected with experimental sciences but also 
with humanistic sciences and Tamil and Sanskrit 
literature. It would appear preferable to separate 
the various subjects, and publish them as separate 
parts. We congratulate the Board of Editors on 
the excellent get-up of the Journal. 

♦ * * 

The next session of the All-India Economic 
Conference will be held at Annamalainagar under 
the auspices of the Annamalai University on the 
2nd January 1934. His Excellency the Governor 
of Madras has graciously consented to open the 
session. 

* *** ♦ 

Universities Conference. — The quinquennial Uni- 
versities Conference will be held at Delhi on the 
Cth, 7 th and 8th Marcli 1934, under the auspices 
of the Inter- University Board. One of the 
important subjects that will come ijp for discussion 
before the Board concerns Technological Educa- 
tion in India. Sir C. V. Baman, F.R.S., n.l., 
Director, Indian Institute of Science, Bangalore, 
has been deputed by the Institute Council to 
attend the Conference. 

tit * * 

Sugar Research in India. — Following a meeting 
of the Sugar Committee at Coimbatore on the 15th 
of November, proposals were formulated for the 
establishment of a Sugar Research Institute under 
the control of the Imperial Council of Agricultural 
Research. The proposed Institute will be provided 
with facilities for carrying out research on sugar 
in all its aspects and tlie Coimbatore Sugar Station 
will be made a part of this central Institute, which 
will also be linked up with Harcourt Butler 
Institute in Cawnpore. More details about the 
Coimbatore Conference appear elsewhere in this 
issue. 

* ♦ ♦ 

New Carl Zeiss Ap'paratuses for Microscopists . — 
We have received from the local Sole Agents of 
Messrs. Carl Zeiss, literatures concerning three new 
and important introductions by them in Micro- 
scopy which appear to us to be of interest to our 
readers. Firstly, a new design in microscope has I 
been evolved in the series L, H & V. The chief 1 


features in all these consist in securing a sensitivity 
in the slow motion, hitherto unachieved, vw;., of 
1/1 00 0th of a mm. per each interval of the drum- 
head. Another factor that makes for great facility 
in working the hands is that both the rough ‘and 
slow motion drum-heads have been placed near the 
bottom of the stand, while other features vary in 
the three individual types. Next a new series of 
Epicondensers with illuminating systems have 
been brought forward which enable microscopic 
observations of surfaces and layers underneath 
without any need for microtome sectioning or 
staining. Under this system of illumination the 
microscopic structures are seen in their natural 
setting and colour somewhat as imder a semi- dark- 
field illumination. Thirdly, the Mikro-Polychromar 
attachment has been designed to produce 
two systems of coloured beams of rays so that 
any preparation or object is illuminated by 
two systems of coloured beams, one along the 
path of the optical line of sight and the other 
which crosses it nearly at right angles. The 
different structures of the object produce a magni- 
ficent contrast, for example the cell wall and 
objects of colloidal dimensions scatter one kind of 
colour while the protoplasm or cell contents 
transmit another colour. We are sure the new 
series of microscopes and the two new types of 
illuminoting mechanisms will be welcome to all 
microscopists. 

♦ ♦ ♦ 
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Physical Mechanics : An Intermediate 
Text for Students of the Physical Sciences. 
By Eobert Bruce Lindsay, Ph.D., Associate 
Professor of Theoretical Physics in Brown 
University. Pp. x+436. (London: Chapman 
and Hall, Ltd., 1933. Price 215. net.) 

This is a book quite out of the ordinary. 
The author has made a very definite and 
successful attempt to break away from the 
traditional method of presenting mechanics 
and the result is a thoroughly modern book 
which will very well fit the student, who 
uses it as a Text-book, to enter, later on, 
into the enchanting domain of modern 
Theoretical Physics. 

The book is described as an intermediate 
text for students of the physicj?il sciences, 
but, the fact is that the book can be recom- 
mended as an exceptionally well-written 
introduction to mechanics suitable for 
students of mathematics as well as of the 
physical sciences. The author maintains 
throughout a satisfactory balance between 
the physical and mathematical aspects of 
the subject, between general principles on 
bhe one side and applications to physics on 
the other. It can safely be recommended 
I/S an ideal book for study by mathematics 
ind physics Honours students of the Indian 
[Jniversities in the penultimate year of the 
Eonours course. 

No work on mechanics can be regarded as 
ully adequate that shuns the use of vectors 
vhere they undoubtedly contribute to 
darity and simplicity. In the present case 
jhey are used judiciously appearing hero 
ind there throughout the work. Some 
mportant features of the work which dis- 
.inguish it from the ordinary text-books on 
nechanics will now be noticed. 

The treatment in Chapter I of mass and 
orce and the laws of motion is quite rigorous 
bUd the early introduction of the mechanical 
ninciple of relativity is very satisfactory. 
Dhe electron motions in the Bohr model of 
he H-atom and the a-particle deflection as 
xamples of motion in central fields of force 
jre extremely well .done. Chapter IV 
ontains an elementary theory of the gravi- 
ational potential and Gauss’ law of normal 
orce, Laplace’s and Poisson’s equations 
re all derived in a simple and direct manner. 
?he motion of a rigid body about a point is 
•articularly well handled in Chapter VII by 
he use of tho vector notation. One would, 
owever, have liked to see the bracket 


notation for vector and scalar products 
replace the product notation used in the 
book. An innovation introduced in Chapter 
VIII is Gauss’ principle of least constraint 
and the author has been very successful in 
the logical presentation of the topic. The 
chapter bearing the heading Oscillations 
includes a study of the simple harmonic 
oscillator in atomic theory. Chapter X 
is by far the finest in the book, and 
deals with the motion of a system of 
particles. A beautiful introduction is given 
to the elements of the kinetic theory of 
gases. The notion of generalised co-ordi- 
nates, Lagrange’s equations and Hamilton’s 
principle are all introduced in their appro- 
priate places. Excellent as this chapter is, 
it could have been made more complete by 
introducing, in the body of the book, 
the canonical equations of motion and 
the Hamilton- Jacobi differential equation. 
Chapter XI is devoted in part to wave 
motion under which category several diverse 
types are studied. This chapter also con- 
tains the outlines of the elements of the 
theory of elasticity and is that portion of 
the book, which, according to the author, 
has an engineering slant ”. But what 
little is given of this topic is, however, 
very well done. At tho end of the chapter 
is given a survey of the wave mechanics of 
DeBroglie and Schrodinger. While it is 
possible that there can bo two opinions 
regarding the wisdom or utility of intro- 
ducing this subject in a book of this nature, 
there can be no question as to the extremely 
clear and simple presentation of tho topic 
by the author. In Chapter XII a welcome 
addition to the usual topics dealt with 
under hydrostatics and hydrodynamics and 
a feature illustrating the modern nature of 
the book are the articles treating of viscous 
fluids, surface phenomena like capillarity 
and adsorption. 

The book is remarkably free from mis- 
prints and there are no serious errors. The 
reviewer would recommend the deletion of 
Ex. 1, p. 47, and Ex. 1, p. 313, as being rather 
crude. Another notable feature is the 
decimal classification of the articles which 
enables the author to arrange the formulae 
with ease. The book is very well produced 
as, it must be admitted, its price demands. 

B. S. M. 

^ ^ ^ 
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High Frequency Measurements. By 
August Hund. First Edition. Pages xi+491. 
(Published by McGraw Hill Book Company, 
Inc. New York and London. 1933.) 

To those who are acquainted with Dr. 
Hund's “ Hochfrequenmesstechnick ” this 
present work will be a welcome addition as 
an important and useful contribution to the 
literature on the ever- widening field of high 
frequency measurements. In the range of 
the subjects dealt with and in the treatment 
given to each, this ably- written book is a 
very comprehensive and up-to-date treatise. 

The most valuable feature of the book is 
that the subject is dealt with in no narrow 
or mechanical manner; at every stage 
the discussion takes into its sweep inter- 
relations with allied subjects and thus helps 
at obtaining a correct and comprehensive 
perspective. 

In the measurement of the different 
quantities, such as frequency, current, 
resistance, inductance, etc., the choice of 
method in relation to the magnitude is 
given careful examination. Wherever 
practicable, the constants in a formula are 
evaluated for ready use. In some cases 
worked examples are given for purposes of 
illustration in addition to indication in small 
type of experimental procedure. 

Considerable space has rightly been 
devoted to the cathode ray oscillograph, its 
construction, performance and use for a 
variety of high frequency measurements. 
Its applications are increasing so rapidly, 
that it has very nearly become an indispen- 
sable instrument. The inclusion of a brief 
chapter on wave propagation measurements 
is proof of the increasing interest in the 
subject. Special measurements such as 
those of reflection coefficients, critical 
frequencies, etc., are not yet in such a stage 
of development as to be considered in a 
book of this type at present. 

The simplest type of high frequency 
measurement involves some familiarity with 
the theory of the electro-magnetic field and 
the electron theory of matter on the one 
hand and fairly detailed knowledge of con- 
tinuous and alternating current technology 
on the other. A brief discussion of the two 
would therefore have been a suitable begin- 
ning for the book. Circuit analysis properly 
takes the next place. 

The question of standards does not appear 
to obtain the emphasis that is due to it. 
There is no mention, for example, of the 
tuning fork as a standard of reference, 
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although it is so used in a number < 
countries. Measurement on triode oscilla 
tors find no place in the book. 

The use of small print may be justified i 
some extent as a means of indicatin 
matter, which, though not strictly part ( 
the main text, is helpful to the undcrstaiK 
ing of the subject. But the diagrams an 
curves and particularly the explanator 
letters and words in them are so small i 
size as to tax the eyes of any normal roade- 
There can be no doubt that with biggc 
diagrams and the avoidance of small prini 
the book would undergo a substantit 
increase in its size. But that is of second 
ary importance. 

Apart from a few errors in the name 
of scientists such as “ K. Omnes ” on pag 
262 in place of K. Onnes ’’ an 

G. Gonbau” on page 411 instead c 
“ G. Goubau the text appears to bo fre 
from errors. 

Altogether a veiy fine and useful work. 

IL E. 

* * * 

Wireless Receivers. By C. W. Oatlej 
Pp. 103. (Published by Methuen & Co, 
Ltd., London. 2s, 6d. net.) 

With the remarkable spread of radi* 
broadcasting and of the growth of sliort an( 
long distance commercial radio telegrap] 
and telephone systems the world ovei 
the problem of reception methods an< 
apparatus have increased enormously ii 
volume and complexity. No book of tin 
size under review can possibly attempt an; 
worth-while treatment of the subject. 

Mr. Oatley presents in this little volunv 
of 100 pages a brief but clear treatment o 
the essential principles underlying the work 
ing of the different parts of a radio receiver 
with special reference to distortionlesi 
broadcast reception. 

Starting with the basic ideas of a modu 
lated wave and of the different types of dis 
tortion in a receiver, the author deals witl 
the essential characteristics of a triode. Ii 
is probably more usual to use slope conduc* 
c)i 

tance^^than its inyerse, as the formei 

"v.* 

accords -witli the mutual conductance ? * 

acg 

It is noticed that K instead of 0 is used foi 

Figures 2 lb) on page 9 and 39 (b] 

on page 89 require modification as they 
show the anode currents to be zero for 
appreciable values of the anode voltage. 
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In dealing with the antenna- earth system, 
a few typical circuits used for transferring 
the antenna voltages to the amplifier grid 
are analysed. Then follows a discussion of 
the different circuit arrangements used for 
high frequency amplification and of the 
methods adopted to overcome the effect of 
the anode-grid capacity on stability of 
working. 

The two main types of detection are 
examined in Chapter V along with their 
relative performances for normal reception 
conditions. The treatment of low frequency 
amplifiers follows the usual lines and 
includes a description of the advantages of 
the push-pull arrangement. 

In some respects, the chapter on the 
power stage is perhaps the most useful, as 
bho discussion deals with the triode as an 
integral part of the whole circuit. 

The book is a clear exposition of the 
3ssential ground work and is meant to meet 
bhe needs of the student of general physics 
ind of the serious amateur. 

Limitations of space are obviously respon- 
sible for the omission of any treatment of 
iiodfe deiiection, heterodyne and superhete- 
rodyne reception, high frequency bandpass 
md low pass filters for sectivity and tone 
jorrection, power supply to receivers, and 
)ther relevant questions. 

The printing and diagrams leave nothing 
:o be added and the text is apparently free 
rom errors. A handy volume well worth 
ts price like the other excellent companion 
mlumes of the series. 

E. E. 

* >i« }i< 

ilLEMKNTAIiY INDUSTRIAL ElEOTRIOITY. 
By L. Eaymond Smith. Second edition 
1933). Industrial Physics Series. 

This little book aims at introducing the 
tudents of electrical and allied trades to 
he elementary principles of electrical 
ircuits, measurements and simple machi- 
lery, and fulfils this purpose very satisfac- 
orily. It should also be useful to many 
thers who have to handle simple electrical 
ircuits and machinery in the course of their 
^ork. ]^o previous knowledge of electricity 
3 assumed and an attempt has been made 
0 explain everything in non-technical 
inguage from first principles so that it 
hould not be difficult for anybody familiar 
dth elementary physics to go through the 
ook without the help of a teacher. The 
ractical aspect of the subject is kept well 
a mind and most of the principles have 


been illustrated by a number of very good 
practical examples. It contains simple but 
very clear diagrams and an attempt has 
been made to deal with every subject on a 
quantitative basis as far as possible. The 
additional chapter on alternating currents 
explains the first principles in a lucid 
manner. Pew books of its kind are avail- 
able and the revised edition should therefore 
be very welcome to those for whom it is 
intended. 

Sje 

An Elementary Text-Book op Sound for 
B.So. Pass Students. By E. N. Gliose, 
D.sc., A.inst.p. 

The number of books on scientific topics 
written by Indians is now on the increase. 
The present volume is conceived on an 
ambitious scale and is fairly exhaustive. 
The explanation of physical phenomena is 
generally detailed and in some cases too 
much so. The problems dealt with in their 
mathematical aspects are well chosen. The 
inclusion of a large number of topics of 
present-day interest such as the talkie film, 
the loud speaker, the piezo-electric oscil- 
lator, the gramophone, the hydrophone, 
sound ranging, etc., besides the chapter on 
the acoustics of buildings enhances the 
value of the book. 

The get-up of the book is very good, and 
the publishers, Hand Kishore & Bros, of 
Benares, are to be congratulated for their 
excellent work. 

The arrangement of the subject-matter 
leaves room for improvement. 

There are, however, a few inaccuracies and 
in several places marked lapses in language, 
e.g., on p. -3, line 10 and p. 6, line 22, the 
definitions of wave length are incorrect ; on 
p. 18, line C, the statement “Then-ir” is 

obviously wrong | on p. 19, line 20, “ 

where r is an integer” should bo “min, 
where m and n are integers ” ; on p. 30, 
lines 26-27, "fig. 18” is a misprint for "fig. 
17 ” and the reference " octave ” is no doubt 
the secofid harmonic. Similarly, on p. 37, 

line 8, “yoce\ and ^ = ~^” and on 

p. 47, linos 32-31, the jumble of words " two 
elements. .. .extension e is” are probably 
evidences of careless proof-reading. There 
are many more such inaccuracies and lapses 
which mar the usefulness of the book. 

On the other hand, the following errors of 
expression among a fairly large number, 
could have been avoided with a little care. 
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e.g., p. 7, line 6, “ listen the sound ”;p. 7, 
lines 8-9, ‘^the angle .... remains” for 
“ angles . . . . are ” ; p. 9, line 5, is greatly 
interfered by the direction ” ; p. 18, line 
14, ‘‘composing” for “composition” and 
line 31 , “ minima ” for “ minimum ” ; p. 
23, lines 33-35, “one particle” .... “both 
the ends” .... “pegs at 1 cm. apart”; 
p. 29, line 29, “density of air per c.c.” ; 
etc., etc. 

The frequent omission of the articles 
“a” or “the” and their occasional insertion 
in wrong places strikes even a casual reader. 

It is to be hoped that these several defects 
will be eliminated in a second edition of the 
book. A. Y. T. 

* * * 

Hydsogen-Ion Concentration and its 
Practical Applications. By Frank L. La 
Motte, William E. Kenny and Allen B. 
Eeed. Pp. 262. (Bailliere Tindall and Cox, 
London. 1932. Price 20s.) 

This book which is the outcome of the 
labours of three technical chemists whose 
names are not unfamiliar to those interested 
in the subject of Hydrogen-ion concentra- 
tion, forms a useful addition to the large 
number of books now extant. Its special 
appeal is to the operating chemist who has 
discovered in Hydrogen-ion control a new 
and useful instrument, finding intensive 
application in diverse technological process- 
es. The book thus deals exclusively with 
the application of hydrogen-ion in industry, 
a preliminary discourse covering about 55 
pages being included with a view to give 
a somewhat elementary treatment of the 
theoretical aspects of the subject which will 
be found useful to those whose early scienti- 
fic training has not included this phase of 
chemistry. 

The simple principles involved in pH 
measurement find adequate explanation in 
non-technical language which can be under- 
stood even by a lay chemist. The potentio- 
metric method is excluded from the treat- 
ment. The inclusion of the glass electrode 
whose discovery has made possible an accu- 
rate determination of the Hydrogen-ion 
concentration of unbuffered solutions, and 
oxidising and reducing media, and the quin- 
hydrone electrode method (or its several 
modifications such as the hydro- quinhy- 
drone method) which yields good results in 
the hands of even beginners, would have 
greatly added to the value of the book. 

One of the special features of this publica- 
tion is the inclusion of charts, which indi- 


cate at a glance the important pH zor 
requiring attention in the various industry 
which have been surveyed in the volun 
and these would prove of great assistance 
the practical chemist. Selected roforoiio 
are added at the end of each chapter. Me 
of them refer to publications of 1927 
earlier years. One would have wished for 
more up-to-date and comprehensive list 
references. Some space could have bei 
usefully dev^oted to the rubber industr 
in which standardisation of conditions f 
manufacture of various goods for latex ca^ 
for pH control. 

On the whole, the book is a usof 
addition to the library of every chemist/ ^ 
whom it will prove to be, as the autho 
have claimed, “a useful guide capable 
assisting routine problems ”. 

* * * 

Mass-Spectra and Isotopes. By Dr. F. V 
Aston, sc.D., F.R.S., Kobel Laureate. Pp. xii 
248 (Edwin Arnold & Oo., London. 193 
Price 15s. net.) 

This new book by Dr. Aston is a naturi 
sequel to his well-known book “ Isotopes ’ 
a second edition of which appeared nil 
years ago. This extraordinarily valuab 
book is divided in a very happy manner int 
four parts which deal with the subjec 
matter from the following aspects : (1) Hi, 
torical ; (2) Production and analysis of mas 
spectra ; (3) The elements and their isotopee 
and (4) Theoretical and general. 

The subject-matter of Part 1 (51 pp.) 
substantially the same as that presented i 
“Isotopes”, the obvious reason for th 
being that even to-day it serves as a 
eminently suitable historical introduction 1 
the subject of mass-spectra. Part II dea 
with the experimental methods employe 
for the production and measurement < 
mass-spectra. It is well-nigh impossible t 
speak too highly of the merits of th 
portion of the book presenting as it do( 
with characteristic detail an account ( 
experimental work of the most refined typ< 
The unforeseen difficulties which had to b 
overcome before the second mass-spectn 
graph could be put into successful operatic 
are described in an impressive manner ; tliu 
in p. 77 for instance, “After months of di, 
appointing work it was found that tl 
cause was a polarization of the surfaces ( 
the plates which might take as long as 0-C 
second to reach its maximum value. Drast 
scrubbing with emery paper reduced tl 
effect temporarily and also the curvature < 
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le lines which is due to the same cause, 
id the plates were later heavily gilded, 
"ith a clean gilded surface the effect was 
duced to manageable proportions, 
rrangements were now made to measure it 
ith the highest accuracy possible.” 

In Part III Dr. Aston presents in outline 
e evidence on which the isotopic constitu- 
in of each individual element was estab- 
;hed and their bearing on important 
lestions in clear Chemistry The last 
jrt of the book, Part IV, is mainly of 
eoretical and general interest. Statistics 
ncerning the relative abundance of isotopes 
the odd and the even (at no.) elements 
d the relative abundance of the different 
omic species in the earth are shown in 
ry elegant charts on pages 179-81 and 
4-85. Two chapters are devoted to an 
position of the isotope effect in molecular 
d atomic spectra and a r(^sume of impor- 
at work relating to those problems. The 
inciples underlying the separation of 
•topes are indicated in the last chapter 
mg with a short account of the researches 
which such separation was actually 
lieved, including that of the hydrogen 
tope (11-) obtained by Lewis only a few 
mths ago. 

Appendix I, II, and III respectively con- 
.n data relating to (1) packing fractions 
i isotopic weights, (2) isotopes and their 
'centage abundance, and (3) the periodic 
)lo of elements. The first two are 
iroughly up-to-date, but it is a pity that 
i third, vis!,, the periodic table, shows gaps 
elements of atomic numbers -13, and Gl, 
nely, masurium and illinium. 

[)he book under review is one of the moat 
dable scientilic books in the English 
gnage and it can be heartily rocommend- 
for study not only to all physicists and 
miists but to workers in other* branches of 
ence as well. K. K. K. 

jK »le * 

K Nidifioation of Birds oi^' tiir Indian 
piRE. By E. 0. Stuart Baker, c.i.e., 
:.E., F.Z.S., etc., Volume IT. Turdidm 
I Bturnld(B. With six plates. Pp, vi+53f). 
jylor and Francis, Bed Lion Court, Fleet 
oet, London, 31st May 1933. Price 305.) 
Vo have pleasure in according a hearty 
come to this classic memoir. The 
hor is a leading authority on Indian 
ithology and his series of contributions 
dished in the Journal of Bombay Natural 
\tOTy Society and his volumes in the 


‘‘Fauna of India” series are well known. 
The present volume dealing with twelve 
families of the order Passeres is a remark- 
ably interesting contribution, supplementing 
our knowledge of the general and breeding 
habits of these groups liitherto derived from 
Oates’ publication of Hume’s “ Nests and 
Eggs of Indian Birds ”. The great merit of 
the work is that in several particulars where 
our information was either inaccurate or 
defective, our knowledge of the nidiiication 
of Indian birds has been brought up-to-date 
by supplementing, confirming or correcting 
the recorded observations of the older 
authors. The two volumes of Mr. Stuart 
Baker will be an invaluable addition not 
only to the reference libraries of colleges 
where Zoology is taught, but to all public 
libraries where the general readers might 
wish to obtain information on the occur- 
rence, distribution and habits of birds, 
both resident and migratory ones, which 
force themselves on his observation. 

Nature study, however fundamental, is a 
neglected field in the education of the 
Indian child and no country is better fitted 
for encouraging school boys and girls to 
cultivate habits of observation, collection 
and classification of animals and plants in 
their immediate vicinity and it is not an un- 
common thing to come across men of wide 
culture who know all about the universe 
except t.ho little animals and plants under 
their very eyes. The Indian mind is gene- 
rally introspective and has boon rendered 
absolutely metaphysical by the education 
whicli lacks objectivity and realism and is 
totally unconnected with human surround- 
ings. We can hardly think of any single 
group, of animals bettor calculated to at- 
tract, interest and profit the human mind 
than birds whose form, flight, colour, songs 
and voices, courtship, nets, brooding habits, 
eggs, nestlings and parental care, jealousies, 
co-operation, enemies, educability and 
native instincts, adaptive modifications, 
migration, food, r61c in the economy of 
nature, aistliotic sense and standard of taste 
and economic importance will each provide 
a basis for life-long study and the only 
equipment for it being an enquiring mind 
and pair of observant eyes. 

The book is packed with delightful infor- 
mation and most of the birds dealt with are 
common residents of plains and hills. The 
main difficulty of the Indian is that he does 
not know how to recognise the common 
birds, except perhaps the crow, the sparrow 
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and kites and as regards the first, the grey- 
necked crow and the black-necked one are 
confused to be the female and male of the 
same species. Bird study should be encour- 
aged in all rural schools and early recognition 
by the school children of the important part 
these feathered animals play in keeping the 
insect pests and other vermin under control 
and their own destructive tendencies will be 
invaluable in planning future campaign for 
their protection of the useful and elimina- 
tion of the harmful ones. But the main 
interest must centre in the stud;^ of their 
habits and Stuart Baker’s book provides it. 
We cannot emphasize the usefulness of the 
two volumes on the nidification of birds of 
the Indian Empire more than by saying that 
they should be found in the libraries of all 
educational and public institutions, clubs, 
and learned societies. Perhaps the inclusion 
of pictures of all the birds will greatly 
enhance the value of these volumes and if 
the cost is not prohibitive, we would recom- 
mend their inclusion in the future editions. 

5f! Sl« 

Psychological Foundatiois's : A Contribu- 
tion to Everyman's Knowledge of Himself. 
By Theodore J. Faithfull. Pp. xv+2i2. 
(John Bale, Sons, and Danielsson, Ltd., 
London, 1933. Price IO 5 . 6d. net.) 

Theodore Faithfull belongs to the Freudian 
School and is a keen exponent of the theory 
of the unconscious^ind and the technique 
of psychoanalysis. The book attempts to 
trace the stages of human development and 
the channels of perception and expression 
and the author hopes that it will help the 
study and appreciation of that Universal 
consciousness of life which alone can save 
“ the human race from experiencing disaster 
in the coming age of plenty Not only in 
education, but in criminology, psychiatry 
and social science, the solution of human 
problems depends upon a wide appreciation 
of and intimate acquaintance with psycho- 
logy and the followers of Freud claim that 
this is essentially a study of duality in 
personal unity with all its anchorings, over- 
stimulations, transferences, inversions and 
reversions. 

The evolution of mind and consciousness 
of sexuality as manifested in man on the 
intellectual and intuitional levels is traced 
from the simplest unicellular organisms and 
the chapters on the sensational and emotional 


and intuitional function are a contribut 
to Freudian exegesis. The psychoanalysi 
an extraordinarily skilful interpreter 
seemingly harmless things in waking a 
dream states in terms of sex and repress 
wish. Organs like the eye, ear and noi 
objects like the toothbrush, soap-box a 
doll; things like a tree in the landsca] 
marshy ground and soft wood ; experien( 
like floating, ascending a staircase or n 
ning; and everything else has a profou 
sex significance in Freudian psycholo| 
Mental affections like fear, pain, pleasui 
physical states like cramping and pressi 
are conceived as Libido discharge. Olas. 
myths which amused and enlightened hum 
minds which derived invaluable mo 
lessons, are interpreted as neat illustratio 
of Freudianism. Hymen’s smoking torch 
the wedding of Orpheus, the flame at t 
altar of the festival of Venus, the wing 
Pagasus and Centaur Nessus have lost t 
poetical fancies which our early educati 
had developed in us, but have acquired 
new sex significance. Children’s drawin 
and composition in story writing have n 
escaped from the interpretations of psych 
analysts. The parables and miracles 
Jesus are regarded as part of the teachin 
of Freudian philosophy. According to i 
tenets, man and woman, whether they 1 
friends, or be related by family ties in t^ 
form of father and daughter, or brother ai 
sister, cannot meet or talk with each oth 
without sex consciousness, and anythh 
that either of them may see or experien 
in the dream state subsequently must ha 
reference to the unconscious Id, Libido wii 
or intraversion and extraversion. Poor 0 
women and fat men in dreams have the 
tale to tell. 

Whatever .one’s attitude may be towari 
the extravagances of this new psycholo| 
and its technique, the book under review 
a clear and logical presentation of all tl 
facts of Freudianism in a simple and easi 
understood language. It forms an excellei 
introduction to the study of the bewilderir 
psychology of the unconscious mind ar 
provides the means for understanding in i 
technical terms one’s own obscure ar 
apparently inexplicable states of the wakir 
mind and dream experiences. To a beginm 
commencing Freud, Faithfull’s book is a 
invaluable guide. 
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The Sesquicentenary of the Asiatic 
Society of Bengal, 

W E take the earliest opportunity of offer- 
ing our hearty congratulations to the 
Asiatic Society of Bengal^ Calcutta, on its 
Sesquicentenary which it celebrated on 
the 15th of January 1934:. This Society is, 
after the Bataviaasch Genootschap van 
Kunsten en Wetenschappen of Java, the 
oldest literary and scientific society in the’ 
East, being tounded in 1781 by Sir William 
Jones. Before coining to India Sir William 
Jones had mastered several Oriental lan- 
guages, and utilised the leisure during the 
voyage of six months from England to 
meditate, to use his own phrase, on the 
eventful histories and agreeable fictions 
of this Eastern World Soon after 
his arrival he, tlierefore, invited the elite of 
the European community of Calcutta to 
discuss the formation of a research society 
and as a result the ^ Asiatick Society ’ came 
into being on the 15th of January 1781 with 
the Governor- General of India, Warren 
Hastings, as Patron, and Sir William Jones 
as President. In his first Address the scope 
of the Society was defined by Sir William 
Jones in these terms: ^‘The bounds of its 
investigations will be the geographical limits 
of Asia and within these limits its enquiries 
will bo extended to whatever is performed by 
man or produced by nature.’' 

The meetings of the Society, in the 
early days of its existence, were held 
in the Grand Jury’s room in the Su-; 
prome Court and it was not till 1808 that 
a building designed by Oapt. Lock of the 
Bengal Engineers, was completed on a site 
granted free by the Government on the 
corners of the Park Street and Chowrin- 
ghee ; the cost of the building was defrayed 
by subscriptions from the members. Exten- 
sive additions and alterations have since 
boon made to the original building, but the 
main structure remains as it was in 1808. ' 
In the early years, probably owing to 
the backward state of Western education 
in India there were no Indian members 
of the Society, and it was not till 1832 that 
Dwarka Nath Tagore was elected as its first 
Indian member. This, liowever, does not 
mean that the Society was founded on racial 
or communal lines. The far-seeing founder of 
the Society, who envisaged a happy com- 
panionship of intellect amongst its members^ 
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irrespective of race or creed, politics or 
fortune, suggested in his second Anniversary 
Discourse the circulation to the learned 
Indians of a brochure in Persian and Hindi - 
setting forth ‘the design of our institution’. 
The beautiful vignette, which formed the 
letter-head of the Society’s correspondence 
at a later date, gives apt expression to its 
non-sectarian community of aim, — this latter 
consists of an engraving of the Vedas and a 
Hindu Temple on one side, of the Quran 
and a Mosque on the other, and in the 
centre is a medallion of Sir William Jones, 
surrounded by tropical foliage and fruit. 
During the last 50 years a vast development 
of scientific and literary research has taken 
place in India and as a result the European 
to Indian membership of the Society is now 
in the proportion of 2 to 3. In 1928 the 
membership roll of the Society was at its 
zenith with 602 members, but during the 
present year this number has decreased to 
about 450. We believe that this fall is due 
mainly to economic conditions and depres- 
sion which have affected business and other 
activities all over the world.. The Society, in 
addition to its regular members, has on its 
roll 50 Fellows elected for meritorious work 
in various branches of Science and Art from 
amongst its members, while Honorary Fel- 
lows, limited to 30, are elected from outside 
its ranks. There is also a class of Associate 
Members for including such distinguished 
persons as would not otherwise have joined 
the Society. 

In the early days of the Society its meetings 
were confined to discussion of papers submit- 
ted to the Society, but it was soon felt that it 
was necessary to publish a serial publication 
embodying the results of the researches and 
the observations of its members. The name of 
the publication, as originally contemplated, 
was “ Assiatick Miscellany”, but in 1788 
when the journal appeared, the name was 
changed to “Asiatic Eesearches”. Twenty 
volumes of this periodical were published, 
but the work was not a success financially 
and was finally stopped in 1839. That there 
was a great demand for this publication is 
clear from the fact that more than one ‘pirat- 
ed ’ edition of it was printed — a compliment 
which must be rare in the bibliography of 
' science- In 1839 a small monthly magazine 
was started under the title of “ Gleanings in 
Science” and this formed a medium for the 
publication of monthly proceedings of the 
Asiatic Society of Bengal. It was edited by 
James Prinsep, for many years the Secretary 
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of the Society. Its name was later changed 
to the “Journal of the Asiatic Society of 
Bengal”, but it was still published by the 
-Editors at their own risk. In 1859, however, 
the Society recognised the journal as an 
official organ of its own and took over its 
entire control. Seventy-five volumes of 
this journal were published between 1832 
and 1901. In addition a second part for 
contributions on Natural History, Anthro- 
pology, etc., and for the proceedings of the 
meetings of the Society, was started in 
1865 under the name of the “Proceedings 
of the Asiatic Society of Bengal”. Of this 
work nearly 40 volumes were issued. In 1905 
these two serials were amalgamated and the 
new series entitled “ Journal and Proceedings 
of the Asiatic Society of Bengal” was start- 
ed. This journal is issued as an annual 
volume in parts at irregular intervals during 
the year. In addition to the above, a 
special publication of quarto size, called the 
“ Memoirs of the Asiatic Society of Bengal ” 
was started in 1905 for publishing larger 
and more comprehensive articles which, on 
account of their size or the nature of their 
illustrations, are not suitable for publication 
in the “Journal and Proceedings”. A list 
of papers classified according to various 
headings, was published in the “ Centenary 
Review of the Asiatic Society of Bengal ” in 
1883, and this shows that there is practically 
no subject on which original researches 
have not been encouraged by the Society 
and printed in its publications. The more 
recent publications of the Society also show 
the varied activities of the Society in all 
branches of Literature, Arts and Sciences, 

In addition to the serial publication men- 
tioned above, the Society has published, 
directly or indirectly, a large number of 
catalogues, dictionaries and miscellaneous 
publications, and also a Catalogue of scienti- 
fic periodicals. All these works are of very 
great importance and there is no doubt that 
no other Indian or foreign society has done 
so much by its publications to foster and 
encourage research. The most important 
activity of the Society, however, is “ Biblio- 
theca Indica ”, a series of publications of 
Oriental texts in Sanskrit, Arabic, Persian 
and other languages and their translations. 
Almost 2,000 fascicles of this series have been 
published. In view of the above the Asiatic^ 
Society of Bengal has been rightly described^ 
as probably the largest publisher of Oriental 
works in the world. 

The Society’s library is very large^ and 
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n round figures is estimated to contain 
ibout 100,000 volumes. It is one of the finest 
ibraries in the East, and is particularly rich 
n several serial publications from all parts 
)f the world. Financial considerations have 
infortunately prevented the Council of the 
Society from keeping this library up-to-date 
vithin recent years, but it is hoped that 
unds would soon be available to fill up the 
acunse. 

In connection with the work of the 
‘Bibliotheca Tndica” and in fulfilment of 
bs special rOle in the domain of Oriental 
iterature and its development, the Society 
as accumulated a very large number of 
lanuscripts in Sanskrit, Arabic, Persian, 
Irdu, Chinese xylographs, and manuscripts 
a Burmese, Siamese, and other languages, 
'he total number of these ?nanuscripts is 
Dughly about 25,000 and descriptive cata- 
)gues of various classes of manuscripts ore 
eing prepared by expert scholars at the 
spense of the Society. The acquisition of 
‘esh manuscripts never ceases and thanks 
) the generosity of the Government of 
■engal and the Government of India, the 
ociety is able to keep its collections more 
: less up-to-date. 

The Indian Museum of Calcutta which may 
ptly be described as the National Museum 
' the country, is a grown-up child of 
le Asiatic Society of Bengal. The Society 
arted its own museum in 1814, but the 
)llections grew so rapidly that within less 
lan 50 years it was not found possible with 
8 resources either to properly preserve or 
splay the largo collections in the space 
.T-ailable in the Society's rooms. The Society 
irsistently memorialised the Government 
• subsidise the establishment of a National 
useum and oilexod to hand over its collec- 
ons as a nucleus of the proposed museum. 

was not till 1866 that the Society suc- 
eded in its ofi'orts and the Indian Museum 
3t was passed. The collections of the 
)ciety wore handed over to the Board of 
'ustees of the Indian Museum and are now 
hibited along with those of Government 


research departments— the Archaeological, 
Botanical, Geological and Zoological Surveys 
most of which vrere also initiated through 
the efforts of the Society. A great part of 
the work of the members of these depart- 
ments, and also the results of the research 
by various Universities and unofficial workers 
all over India, are still published in the 
publications of the Society. 

The Asiatic Society is also the parent 
institution of similar societies in India and 
elsewhere. The Eoyal Asiatic Society of 
London was founded in 1823 by H. T. Cole- 
brooke, an eminent mathematician, astro- 
nomer and Sanskrit scholar, who prior to 
his retirement was the President of the 
Asiatic Society of Bengal for 10 years and 
after his retirement acted as the agent of the 
Society in London until his death. The 
Bombay and Ceylon branches of the Society, 
founded in 1827 and 18 io respectively, were 
also inspired by the successful pioneer work 
of the Asiatic Society of Bengal. 

Another activity of the Society to which 
special reference may be made is the Indian 
Science Congress which was started in 1914. 
This Congress, which holds its annual 
sessions for about a week every year in 
different places in India, is similar tq the 
British Association for the Advancement of 
Science. Its administrative and publication 
work is carried on by the Asiatic Society of 
Bengal and it may justly be claimed that 
but for this liaison the Indian Science 
Congress would not have found it possible 
to develop at the rate at which it has done. 

The Asiatic Society of Bengal has during 
the past 150 years done marvellous work for 
the development of human knowledge in 
Asia and has exercised an influence which 
may be c ascribed as second to none in any 
part of thb' world. In offering our congratu- 
lations to /le Society on its Sesquicentenary 
celebratio t we hope that its activities will 
continue nd that it will go on flourish- 
ing and <ing still more valuable work for 
the caus of Letters and Science in this 
country. 


Presentation of Honorary Degrees. 


T the Sixteenth Convocation of the Hindu 
^ University, Benares, Sir P. S. Sivaswami 
er, Sir J. 0. Bose and Sir P. 0. Eay -were 
e recipients of Doctorate Degrees in Law 
d Science. Sir Sivaswami Iyer is a distin- 
ished student of Constitutional Law and 


for his eminent service to the country deserves 
the high honour conferred on him. The 
Scientific achievements of Sir J. 0. Bose and 
Sir P. 0. Eay are too well known to be 
recapitulated and the degree conferred on 
them is an honour to the University which 
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can include them in its roll of distingaished 
degree-holders. We have pleasure in offering 
our felicitations to all these eminent scholars* 
The Punjab University celebrated its 
Jubilee Convocation last month at which 
delegates from other Universities and Learned 
Societies were represented. The occasion 
was utilised for conferring honorary degrees 
on literary men and distinguished Scientists, 
mostly residents of the Punjab. Sir Shadilal 
who is an eminent Jurist and Sir Fazli-i- 
Hussain, the distinguished Education 
Member of the Viceroy’s Council, received 
the LL.D. degree. The Degree of Doctorate 
of Oriental Learning was conferred on Sir 
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Sikander Hayat Khan and Sir Sundarsing] 
and the Degree of Doctorate of Literature, c 
Sir Mahomed Iqbal and Mr. S. C. Woolne 
Eai Bahadur Piofessor Shiva Earn Kashyj 
received the D.Sc. Degree. Dr. Kashyap 
a leading Botanist whose explorations of tl 
Western Himalayan regions have add< 
greatly to our knowledge of the flora 
the ice-covered higher altitudes and t' 
honour now conferred on him is a fittii 
recognition of his long and honoural 
service as an Educationist and Scientii 
We take this opportunity of felicitating i 
the recipients of the Jubilee honours of t 
Punjab University. 


Recent Advances in Anthropology, Ethnology and Ethnography in India. 

By Eao Bahadur L. K. Ananthakrishna Iyer, b.a., l.t. 


"PjUEING the latter part of the nineteenth 
^ century, materials for the study of 
Anthropology, Ethnology and Ethnography 
were collected mostly by officials in the 
course of their official duties, by scholars 
like Dr. T. A. Wise and others, and by 
missionaries. Their researches were published 
as articles in the volumes of the Indian 
Antiquary^ Asiatic Researches^ Calcutta Review^ 
Madras Journal of Literature and Science^ 
Proceedings of the Asiatic Society of Calcutta 
and Bombay and in the District Manuals. 
Historians like Mountstuart Elphinstone, 
Sir H. H. Elliot and others working on 
the borderland of the subject preserved 
incidentally much material for those who 
would follow them. In 1872, appeared the 
monumental work of E. T. Dalton on the 
‘‘Descriptive Ethnology of Bengal”. To 
these were added the volumes of “ The Tribes 
and Castes of the Provinces of India and the 
Indian States”, all subsidised by the 
Government of India and the States in 
accordance with the comprehensive scheme 
of Ethnographic Survey inaugurated by the 
late Sir Herbert Bisley. The materials thus 
collected belong mainly to the domain of 
Cultural Anthropology. 

Sir Herbert BIsley’s “Anthropometric 
Statistics for Bengal”, Xorth-West Pro- 
vinces (the United Provinces of Agra 
and Oudh), and Bombay opened new 
enquiries. Dr. Thurston and others in 
similar fields did excellent work. But 
Dr. John Short was the first to make 
systematic observations in Physical Anthro- 
pology. His methods were unsatisfactory 


and his achievement small. He was a pione 
and therefore, his name should not 
forgotten. The late Eai Bahadur Gup 
an assistant of the late Sir Herbert Eish 
and subsequently a lecturer in the Calcul 
University, did excellent work both 
Physical and Cultural Anthropology. I 
volume on “Fasts and Festivals” alo 
with numerous other monographs is v( 
popular. 

It is only during the last fifteen ye 
that the enormous and invaluable mass 
Anthropological materials which India oil 
to the student has begun to be systems 
cally utilised. In the Calcutta Universi 
was ^ established, in 1921, a school 
Anthropology on the model of this depa 
ment in the London University with i 
same syllabus of study. It has been equipi 
with a fine library of Anthropologi 
literature, and an excellent laboratory 
up-to-date Anthropometric instruments, 
this respect the University enjoys the unic 
distinction of being the only one, wh 
Anthropology with all its allied subjects 1 
been prescribed for the M.A. and M. 
Degree Examinations. In this connect] 
some observations are called for as to 1 
progress of work done by this departme 
On the Cultural side the present writer v 
the senior lecturer and Chairman of 1 
Board of Higher Studies in Anthropoloi 
Since its introduction in 1921-1932, ap: 
from the lectures on the major branches 
the subject, special training on research 1 
been given by taking the students annua 
to the various parts of Bengal and Cb 
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i^Tagpur for a first-hand study of the 
aboriginal tribes in Physical and Cultural 
Anthropology. Their researches have ap- 
peared in the form o£ articles in the various 
current periodicals. The present writer carri- 
ed during this period his studies on “The 
Cochin Tribes and Castes’' further by the 
publication of the “Anthropology of the 
Syrian Christians,” as Superintendent of 
Ethnography in the Cochin State, and also 
brought out his Eeadership Lectures on 
Ethnography. During the last six years, 
he also issued the three volumes of the 
Mysore Tribes and Castes, as Officer in 
Charge of Ethnographic Survey of Mysore. 
The final volume will be ready for publication 
early next year. Eai Bahadur Eamaprasad 
Chanda, who was a member in the Depart- 
ment of Anthropology, published an interest- 
ing volume on the Indo-Aryan Eace. Mr. 
Sarat Chandra Mitra, another member in 
the department who retired some years ago, 
is a specialist on Folk-Lore. He has publish- 
ed his numerous contributions in the Journal 
of the Anthropological Society of Bombay, 
Dr. P. Mitra, who is now in charge of 
the department, is a specialist in Pre- 
historic Archaeology and published a volume 
on the subject some years ago. Among 
his other contributions, he has recently 
published an interesting paper on “Indian 
Elements in Polynesian Culture,” and 
the “History of American Anthropology”. 
Mr. Tarak Chandra Das, another lecturer in 
the department, has published an interesting 
monograph on the Bhumjis of Mayurabhanj. 
He has some important papers to his credit, 
some of which are in the press, and will soon 
appear. Mr. Haren Chakladar has published 
a paper on the “Aryan Occupation of East- 
ern India”. He is now studying the Fishermen 
on the coast of Orissa. Mr. Tarak Eay 
Chouduri, one of the old students and now 
a lecturer, has published two interesting 
papers, one on “the Khasias,” and the other 
on “the Barendra Brahmans of Bengal”. 
Mr. A. ]Sr. Chatterji who is the lecturer in 
Physical Anthropology trains the students 
in physical observations and measurements. 
His “First Studies on the Growth and 
Health of the Bengali Students ” is an 
interesting monograph containing valuable 
information. It must be said in this 
connection, that some of the students prepar- 
ing for the M. A., and M.Sc. degree examina- 
tions have contributed theses as an alternative 
to answering two papers ; and they have, in 
several instances, reached a high standard. 


Some of the successful M.A. and M.Sc. 
students have been doing research work in the 
University under the guidance of lecturers, 
and have contributed valuable articles in 
various periodicals. Lucknow University has 
also introduced Social Anthropology in the 
curriculum of studies. The Reader who is a 
graduate of this University, has been contri- 
buting interesting papers on social topics to 
the leading periodicals. 

Another important institution for research 
in Anthropology in Calcutta is the Indian 
Museum. Since the appointment of Dr. 
B. S. Guha, as Anthropologist to the Zoologi- 
cal Survey of India, a well-equipped labora- 
tory was installed therein, and systematic re- 
searches have been taken in hand. These 
investigations relate to the prehistoric human 
and animal remains that are being excavated 
by the Archaeological Survey in different 
parts of India, (1) in the Indus Valley, and 
(2) to the skeletal materials belonging to 
the various races of modern India. Lt.- 
Col. E. B. Seymour Sewell, Director of 
the Zoological Survey, who started his 
anthropological career in India, published 
his standard work on the Astragilus, while 
at Cambridge, collaborated with Dr. Guha 
in the first part of this work, and they 
jointly published elaborate memoirs on 
the liTal Skull {Mem. Arch. Survey of India, 
No. 35), the human remains excavated in 
Mekran by Sir Aurel Stein {Mem. Arch. 
Survey in India, No. 43), and Mohenjo- 
Daro by Sir John Marshall {Mohenjo 
Daro and the Indian Civilisation, Vol. 
If, London, 1931). The Report on the 
human remains excavated by Mackay 
in Mohenjo Daro has also been com- 
pleted, and is now in the press. Of the 
skeletal materials of the tribes now living 
in India, and her frontiers, the most impor- 
tant work has been the publication of the 
study of the transfrontier Naga Crania 
recovered by the Dewar expedition, by Dr. 
B. S. Guha and Mr. P. C. Basu {Bulletin 
of the Zoological Survey, No. 1, Calcutta, 
1931). Besides the contributions mentioned 
above. Dr. Guha who was sent to Kaffiristan 
to work in collaboration with the Norwegian 
Institute for comparative study of human 
cultures under Dr. Morgenstierne, has col- 
lected all available materials on the tribe 
before they are wiped out. His study 
of the Kadars have also appeared in Nature 
(May 19, 1928, and June 22, 1939). Further, 
his study of the Ohenchus, Bhils and other 
aborigines, as also most of the important 
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racial groups in India on behalf of the 
Census operations will give a connected 
account of the racial history of India. It 
must also be said in this connection that 
the students of the University working 
under him in Physical and Cultural Anthro- 
pology have produced excellent mono- 
graphs. 

Dr. Hutton, Honorary Director of the 
Ethnographical Survey of Assam, and the 
Census Commissioner for India, has made 
very important contributions to the Cultural 
Anthropology of India. Besides being the 
author of two excellent monographs on the 
Angami and Sema ^^Tagas, his Report on 
the Census of India, Vol. I, Part I, is a 
monumental work. Mr. Mills and other 
colleagues of his in Assam have been issuing 
individual monographs on the aboriginal 
tribes of Assam, all of which form very 
important contributions to the Social Anthro- 
pology of India. 

Dr. Baron Egon von Eickstedt, Leader of 
the Saxon Institute, Leipzig, came to India 
in 1926. He has made an intensive study 
of the aboriginal tribes, and castes of India, 
and the Indian States, and took measure- 
ments of the types and as many as or even 
more than 7,000 photographs. After his 
return to Germany, he made use of his 
materials, and published the two volumes 
on Bassenlcunde unci RassengescMchte (His- 
tory of Mankind). His Racial History of 
India is a valuable contribution to the 
Science of Anthropology, 

Rai Bahadur Sarat Chandra Roy, m.a., 
B.L., M.L.C., Editor of “Man in India”, is 
an indefatigable student of Anthropology. 
Besides being the author of several volumes 
(Orans, Mundas, Birhors), his Journal con- 
tains excellent articles relating to India. 

• Thus far we have been dealing with the 
anthropological activities in the two institu- 
tions of Calcutta, and those outside it. The 
Anthropological Society of Bombay is the 
only institution of its kind, on the West 
Coast. It has been long in existence, and 
its contributions form valuable additions to 
the Cultural Antluopology. Dr. Ghurye, who 
is the Reader in Sociology, Bombay Univer- 
sity, has recently published an interesting 
volume on “Race and Caste ” in addition to 
his other contributions on social topics. 

It will not be out of place in this con- 
nection to mention the names of Mr. G. S. 
Sitapati, b.a., Sasankasekhara Sarkar and 
L. A. Krishnan. The former was a research 
scholar of the Andhra University, made a 


first-hand study of the Sauras of the Gan 
jam and Vizagapatam districts, the secom 
of the Malpaharias of the Rajmahal lulls 
and the third of the aborigines of Tra 
vancore. The manuscripts of the iirs 
two when published will form excellen 
monographs; and the researches of the thiri 
have already appeared in’ the Travanoor 
Census Report. All the scholars were work 
ing under my guidance. 

In the Presidency of Madras with one ole 
and two infant Universities the irnportanc« 
of anthropological research for which th(*,r< 
is ample scope, leaves very much to bi 
desired. Dewan Bahadur K. Rangachary 
once an assistant in the Madias Governmeii 
Museum under Dr. Edgar Thurston, recentb 
published a monograph on the Sri Vaishnavas 
The present assistant Mr. lyappau is contiri 
buting some articles which are published ii 
the Museum Bulletins. The Mysore Univer 
sity has revived the Ethnographic Survey o 
the State, the three volumes of which 
dealing with the descriptive account of tribei: 
and castes, have been already published 
The final volume will appear early next year 
But there still remains another side of tlu 
subject for which anthropometric survey U 
necessary. As a premier and very enlighten- 
ed State in India in point of culture, it i{ 
hoped that the Mysore University will b( 
the centre of research in South'jndia, as 
Calcutta is in the Xorth. Besides th( 
University, the Mythic Society of I^angalorc 
helps research by its monthly meetings and 
valuable contributions in its journal. 

Last but not the least, is the part played 
by the subject of Anthropology (Physical and 
Cultural) in the Indian Science Congress, an 
organisation for the advancement of Science 
in India, in all its branches, like that of the 
British Association in England. It has been 
meeting at the different University Centres. 
The Anthropological Section was presided 
over by the leading Anthropologists whose 
presidential addresses, and the papers read 
during its sittings., and their publications in 
the annual reports are extremely valuable 
contributions to stimulate the study of the 
subject. 

From what has been said, it may bo seen 
that much has been already done on the 
subject. But it must be remembered that 
India is a vast sub-continent, and that a 
great deal more remains to be done by way of 
collecting materials from unexplored regions 
of which there are many, like • Travancore, 
Coorg, portions of Telugu districts and many 
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more in South India as well as those in the Scientific work of this nature can be best 
North. The workers are still very few. A done only by Universities which would give 
band of young men must be trained in it, its proper place in the courses of studies. 
Universities on the various departments of The Science of Anthropology with its many 
the study of man, and sent out to collect approaches and aspects will afford abundant 
materials from hitherto unexplored fields, opportunities for original research. 


Polymegalous Spermatids in a Grasshopper. 

By T. Eaniachandra Eao, 

Department of Zoology, Central College, Bangalore, 


^HE studies of Paulmier,^ Zweiger,- 
Davies^ and others have shown that 
in certain insects the spermatids exhibit 
double and quadruple complements of 
centrosomes, as a result of pathological 
dimegaly or polymegaly. The sizes of these 
abnormal spermatids vary according to the 
number of centrosomes present. Montgo- 
mery* has also described in Duschistus 
that the same testis produces sperms of 
bhree sizes varying with their positions in 
particular follicles. His observations have 
been confirmed by Bowen^-S'^ who has 
studied a large number of Pentatomids. 

Two explanations have so far been offered 
;or the occurrence of these abnormal sperms. 
For those of the first kind, i.e., those with 
3 or 4 centrosomes the usual explanation is 
jhat they are due to the suppression of one 
)r both of the spermatocyte divisions. 
iVilson® writes: ^^It is practically certain 
ihat the double forms are duo to a suppres- 
lion of the second spermatocyte division, 
jlie quadruple ones to a suppression of both 
ihe divisions in respect to all the sperm- 
orming elements excepting the centrioles 
ind the chondriosome apparatus. The latter 
lave completed their allotted number of 
Livisions and subsequent dilTerentiations.” 
)annon*^ has discovered atypical sperms 
n the louse which he says are regularly 

1 Paiilmier, F. C., Journ. Morph, ^ SuppL, 15, 
899. 

^ Zweiger, Zeit. F. Naturw,, 42, 1907. 

3 Davies, H. S., Bull, Mus, Comp, Anat. Tfar- 
ard, 1908. 

^ Montgomery, T. H., Zool, Jahrb., 1898. 

Montgomery, T. H., Arch, Zellf orach,, 3 910. 

s Bowen, B. H.. Proc. Amer. Acad, Arts ayid 
W., 57, 1922. 

3 Bowen, B. H., Biol. Bull,, 42, 1922. 

7 Bowen, R.. H., Journ, Morph., 39, 1924. 

® Wilson, E B., CeU in Dev. and Inherit , 1925. 

^ Cannon, H. G., Quart. Journ. Mic. Sci., 66, 
r. S., 1922. 

o 


provided with two axial filaments; Bowen 
suspects that here also the two tail Alaments 
may arise from doubled centrioles, since in 
these forms only one spermatocyte division 
is said to occur. 

The explanation offered for the polymegaly 
in Pentatomidae is a physiological one. 
Montgomery suggested that the size differ- 
ences may bo due to variations in nutri- 
tional factors though the exact sources of 
these variations have not been traced. 
Bowen's view in respect to this is that the 
number of centrosomes varies with the size 
of the cytosome. Similar studies in plants 
of giant sperms have yielded very interest- 
ing observations, especially in the gigas 
forms of Solanuin where the abnormal size 
of the pollen as well as of certain cytoplas- 
mic inclusions were directly attributed to the 
tetraploid nature of the nucleus (Winkler).^® 
Gates‘S lias also come to similar con- 
clusions in Oenothera. The experiments of 
Bovori, the Marohals and others have also 
led to similar conclusions, namely, that the 
size of a cell varies with the number of the 
chromosomes which enter into the consti- 
tution of the nucleus. The present position, 
as briefly stated above, shows that the 
problem is many-sided and requires further 
study. 

In my study of the spermatogenesis of 
Pyrgomorphinse I have come across certain 
giant spermatids which seem to provide us 
some interesting information. Pig. 1 shows 
a normal spermatid of Aularches, Here the 
nucleus is seen to have on one side a centro- 
some from which has arisen a tail fibre 
which bends around a mass of clear substance 
and is apparently attached to another dark 
body which may correspond to the centro- 
some derivative migrating to the periphery 

Winkler, Zeit. Bot., 8, 1916. 

Gates, R. R., Bot. Qa^., 44, 1909. 

IT 
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observed by Johnson. The material 
used in making preparations from which the 
figures were drawn was fixed in Bouin’s 
fluid and stained in Iron Hsematoxylin and 
was specially prepared for chromosome 
studies. Hence it is interesting to observe 
the ^‘nebenkern ’’ in them. The recent 
discussions of Baker^^ and others have 
shown that mitochondria may be preserved 





X 900 


in Bouin preparations and my slides o^er 
confirmation of Baker’s views, especially 
after staining with Altmann’s triple witt a 
previous treatment with potassium dicfcro- 
mate. Fig. 2 shows a spermatid with tjvo 
centrosoraal bodies from which two tiil 
fibres have arisen. The size of the cytoplasm 
as well as of the nucleus is larger. Fig. 3 is 
that of a spermatid with four centrosones 
and the size of the cytoplasm and lie 
nucleus has increased proportionately. Tie 
double and the quadruple centrosomes haT-e 
been reported by Davies in grasshopp^’S 


12 Johnson, H. Science, 56, 1922. 

13 Baker, J., Nature^ Nov. 12, 1932, 


where he says they occur rarely. In my 
preparations they are very common; but 
spermatids such as are drawn in Figs. 4 and 
5 have not been reported in grasshoppers 
and no mention of such forms in other 
animals has come under my notice. Fig. 4 
shows a giant spermatid with a large nucleus 
and eight centrosomes attached to one of 
its sides. Tail fibres are seen arising from 
them. The nebenkern ” too has grown to 
a considerable proportion. Fig. 5 is that of 
another giant showing a very large nucleus 
surrounded by a large number of centrosomes 
(as many as 48). This figure is a composite 
drawn from three consecutive sections into 
which the nucleus has become divided. This 
spermatid seems to be in a slightly later 
stage of development as can be seen from 
the size of the individual centrosomes. Un- 
fortunateli^, I could not trace any tail fibres 
in this spermatid or in others of similar size 
and constitution. It is obvious from such 
forms that polymegaly here is not due to 
a mere suppression of the two spermatocyte-^ 
divisions, for in that case, we should meet 
only with two or four centrosomes. They 
confirm to some extent the opinion of Bowen 
that the cytosome as well as its components 
vary with the size of the nucleus, however 
induced. The main question now is how 
exactly the abnormal size of the nucleus has 
been brought about. While in plants the 
gigas forms are known to be due to increase 
in the chromosome numbers, the polyme- 
galous spermatids of animals have always 
been regarded to be diploid in their chromo- 
some constitution. If so, the large forms 
(Figs. 4 and 5) are indeed very extraordinary, 
the chromatin having increased enormously 
and the usual chromosome number being 
retained. 

I wish to record here certain cells in the 
testes of Aularches which seem to possess 
some bearing on these problems but which 
are not yet quite clear as to their exact 
significance. Figs. 6 and 7 are two cells in 
which may be seen apparently the diploid 
number of chromosomes in each of which can 
be noticed a transverse fissure, scattered in 
the cell without any definite orientation. 
They are cells which belong to cysts contain- 
ing spermatids some of which seem to be 
normal and some to possess a larger size. Un- 
fortunately the centrosomal bodies cannot 
be observed in these cysts ; otherwise a 
definite relationship with the polymegalous 
forms could have been established. But the 
larger size of some spermatids in these cysts 
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do indicate a sort of bearing on this ques- 
tion. The size relations of the chromosomes 
of these cells show almost the same features 
as seen in the normal spermatogonial meta- 
phase where can be observed nineteen telo- 
mitic rod-shaped chromosomes. The trans- 
verse fissure in each chromosome is very 
difficult to explain. It may be due to either a 
division in the transverse plane of the chromo- 
some or to the association of two separate 
3hromosomes. In the first case, a transverse 
division will have to be accepted which is 
opposed to all known forms of normal 
nitosis. In the second case, the existence 
)f tetraploid cells must have to be accepted 


in which the two spermatocyte divisions are 
suppressed and the homologues approach 
one another for a very belated association. 
The latter postulate, if true, is also very 
peculiar in that the chromosomes seem to be 
associated end to end which is quite different 
from the normal parasyn apsis characteristic 
of all grasshoppers. Such transverse fissures 
can be observed even in slightly earlier 
stages of these abnormal cells as may be 
seen from Fig. 8 which shows a cell with a 
few of these chromosomes not yet condensed 
completely. The exact relationship of these 
cells with the giant spermatids remains to 
be determined. 


Obituary. 

Sir Alexander Houston. 


B y the unexpectedly early passing of Sir 
Alexander Houston, the world will miss 
h great public servant and a finely tempered 
ntelligence. 

Having been privileged to maintain a 
riendly correspondence with him since the 
)eginning of the present century, it seems 
ight that I should add a brief tribute to his 
nemory, with special reference to the bear- 
ng of his work on the purity of Indian water 
lupplies. 

We first became acquainted wlien he was 
ngaged in studying the bacteriology of 
ewage treatment on behalf of the Eoyal 
Jommission on Sewage Disposal. 

This work was a fitting preparation for 
he great responsibility which later devolved 
pon him of safeguarding the London water 
upply as Director of Water Examination, 
letropolitan Water Board. Annually for 
7 years his Reports appeared, models of 
etailed and laborious investigation com- 
ined with a wide and sane critical judg- 
lent, the whole presented with a literary 
harm which held the interest of the ordinary 
itizen, for whose ultimate benefit the work 
ad been done. 

Among the outstanding results of his 
3ientific studies may be mentioned an 
icreased knowledge of intestinal flora and 
f the effect of storage on the viability of 
lese forms of bacterial life. 

This line of research was followed up by 
lemesha in its application to Indian condi- 
ons, with important results in practice. 
The influence of Indian sunlight on the 
stcterial population of reservoirs was obsery- 


ed in the rapid but selective elimination of 
organisms indicative of recent pollution. 

Comparatively short periods of storage 
effect great improvement. Careful observa- 
tions in the early days of the scientific 
control of the water supply of Jamshedpur, 
where conditions are exceptionally difficult, 
and where, as in the case of Shanghai, it 
was necessary to use a river polluted with 
sewage as a source of water supply, showed 
that 6 days storage was sufficient to bring 
about the safety change 
The use of Chlorine as a final agent in 
water purification, now well known in India, 
owed much to Houston’s initiative. Tie was, 
however, always ready to consider new 
methods and of late years had renewed his 
interest in Ozone, the use of which as an 
alternative to Chlorine had again become 
possible in many cases owing to the cheapen- 
ing of electrical power. He was impressed 
by the freedom from taste troubles attending 
its use, and also by its remarkable decolor- 
izing efficiency. 

The curious Catadyn ” process, depend- 
ing on the oligodynamic effect of finely 
divided silver, did not escape Jiis attention. 
That for more than a quarter of a century 
the vast and increasing population of Greater 
London has been practically free from water- 
borne disease, is sufficient tribute to the 
vigilance of this wise, simple and scrupu- 
lously faithful guardian. 

This and the love and esteem of all who 
knew him have been his reward. 

Central Hotel, * Gilbert J. Fowlbr. 

Bangalore. 

JOecemher 1938 y 
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Letters to the Editor. 


Fixation in Vacuo. 

For rapid and successful fixation it is 
necessary that the materials should sink in 
the fixing fluid very quickly. For this it 
often becomes necessaiy to exhaust the air 
with an air-pump after placing the material 



Fig. 1. 


F — Fixing fluid. 
m — Materials. 
n — Brass nuts. 

Sp.t — Specimen tube (3^x1"') 
Fc — Fibre cap. 

Jl.ic — Rubber washer held in 
position by two brass 
nuts. 


A — Air hole. 


P—Piston. 

L — Loop. 

>9— Screw (cut on the brass 
rod). 




— Arrow heads show the 
working. 




Fig. 2. 


m— Materials. P— Fixing fluid. Specimen 

tube. Pc— Rubber cork. (?— Glass tubing, r— 
Rubber tubing. ??— Brass nuts. P:?— Rubber 
washer held in position by two brass nuts. S— 
Screw (cut on the brass rod). Pc— Fibre cap. 
A— Air hole. P— Piston. X— Loop. G.t— Stout 
glass tubing (S^xf"), 


in the fixing fluid. But in majority of ca 
the fixation must be done in the field a 
the ordinary air-pump is an inconvenh 
piece of apparatus to carry. To obvi, 
this difficulty Osterhout^ recommends a si 
pier form of air-pump, but the one we : 
using in the Presidency College Laborat( 
is not only very convenient to carry (to 
length being 5^", Fig. 1) but is giving u 
formly satisfactory results and can be ms 
very easily at a nominal cost. As cytolo 
cal investigations have been taken up b;; 
large number of investigators all over Ind 
we give below a description of the apparati 

Figure 1 shows the construction of i 
pump in detail. The tube is an ordins 
specimen tube. The piston consi 
of a brass rod (J" in diameter), one e 
of which is made into a loop and the otl 
end is provided with a screw thread; t 
rubber washer, cut to size, is kept in positi 
by two brass nuts, the lower one of which 
slightly smaller than the inside diameter 
the tube. The fibre cap contains two hob 
the central one for holding the piston 
position and the other one for the air 
come out while the piston works. 

The working of the apparatus is ve 
simple. Take out the piston with the ca 
pour the fixing fluid in the tube, then t 
material. Replace the cap with the pist 
and work it. The advantage is that t 
same apparatus can be used over and 6 ^ 
again, for the fixing fluid with the su 
materials can be removed to smaller spe 
men tubes. 

We have also devised an universal pur 
which can be used with any specimen tul 
In this case the piston arrangement is t 
same as in the first case, but a piece of sto 
glass tubing about 8 " long and in diamel 
is taken instead of the specimen tube, 
one end of this tube the piston with the c 
is fixed and at the other is fixed a rubl 
cork with a piece of glass tubing as sho^ 
in Figure 2. During fixation a series 
specimen tubes of the same diameter is tak 
in all of which a single rubber cork with 
piece of glass tubing of the same bore as t 
one used in the piston fits. When in use t 
ordinary cork of the specimen tube is reph 
ed by this rubber cork and a short piece 


1 OsterhoTit, W. J. V., “ Contributions 
Cytological technique”, Vniversify of Cal^for'i 
Piiblications (Botany), 2, No. 2, July 15, 19 
pp 78-80. 
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stout lubber tubiug makes the connection 
between the air-pump and the specimen tube. 

As to the efficiency of the apparatus the 
vacuum produced in the smaller pump 
(Fig. 1) after a few strokes, is of the order 
Df about 10 to 12 cm. ; in the universal one 
(Fig. 2) it is of a higher order. The vacuum 
produced helps the sinking of the material 
in two ways : — (1) by expelling the air 
between the surface of the fixing fluid and 
the uneven surface of the material, and thus 
belping it to ‘‘get wet” soon; and (2) by 
3xtracting the enclosed air within the 
uaterial itself, thus making it “ heavier ” and 
’eadier to sink in the fixing fluid. It is our 
common experience that materials sink in 
lie fixing fluid within a minute of the 
working of the pump. 

Figure 3 shows a photomicrograph of a 
;tage in meiotic mitosis in the microsporo- 
fenesis of Hibiscus mutabilis — all the buds of 



Fig. 3. 


Photomicrograph of a pollen mother cell showing the 
fragmentation of the nucholar bud in the nucleus. 

vhich were fixed in the field with the help 
)f these pumps. The detailed investigation 
)f this material will form a separate paper. 

Eobindra Mohon Datta. 

Department of Botany, 

Presidency College, Calcutta, 

October 16, 1988. 


An Interesting Case of the Insertion of the 
“Leaves and Head” in llelianthus annus, 
Linn. 

It is a point of every-day observation that 
cauline leaves arise at the nodes of a stem 
and the radicle leaves appear to grow 
directly from the root or the roots, but are 
borne by the reduced stem. A slight devi- 
ation from this usual mode of insertion has 
been observed recently in Helianthus annus 
under cultivation. 

The plant is about two feet in height 
and bears at the top a small head-inflores- 
cence (see text-fig. H). The plants of 
this species usually grow to six feet and 



Helianthus annus, Linn. 

bear a few axillary and terminal heads. In 
the case under consideration, the growth is 
stunted. The head mentioned above is 
drooping towards one side as it is sufficiently 
old. The lower part of the involucre, there- 
fore, is exposed towards the sky and bears 
two foliage leaves (L^^ & LJ opposite to one 
another. In the axil of one of these, is 
another smaller inflorescence (H') just 
opening. The point of insertion is fairly 
above the peduncle, which usually bears the 
leaves. Seeing that the flattened portion of 
the peduncle on which the leaves and the 
inflorescences are growing is a modification 
of the stem, there is certainly no point of 
wonder in the above phenomenon ; but the 
fact that it is of unusual occurrence is a 
point of interest. 

S. A. Parandekar. 

Biology Department, 

Eajaram College, 

Kolhapur, 

November 8, 1988. 
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The Velocity of Light. 

At the end of the year 1928, when Michel- 
son had finished his classical experiments, 
my attention was diverted to the experiment- 
al results obtained about the Velocity of 
Light, that seemed to show a kind of 
regular decrement. 

I have given below the results of the 
determination of the velocity of light as 
given by De Bray {Nature, page 522, April 1, 
1931) 

Year Authority Velocity 

1902-4 Perrotin 299,901 ± 84 K.M./Sec. 

J924-G Miclielson 299,802 ± 30 K.M./Sec. 

1926 Michelson 299,796 i 4 K.M./Soc.^ 

1928 Karolus & 

Mittelstaedt 299,778 i 20 K.M./Sec.^ 

De Bray pointed out in Nature (April 
4, 1931) that the results obtained by different 
observers show a decrement in the velocity 
of light. The graph of the results obtained 
by Michelson also seems to show a similar 
variatioi^. 

Vrkljan (Zeit. /. Phi/s., 63 , C88, 1930) 
has proved that according to the General 
Theory of Eelativity of Einstein the decre- 
ment in the velocity of light is possible. 

On the basis of the experimental results 
and some theoretical considerations based 
on the General Theory of Eelativity and the 
Theories of the Expanding Universe, that 
has been up to this time neglected, it seems 
most probable that the velocity of light in the 
Universe is decreasing. It seems strange 
that up till now no attempt has been made 
to reconcile the results obtained by different 
investigators as regards the decrement in 
the velocity of light. The considerations of 
the Theory of Lemaitre and the General 
Theory of Einstein lead us to this inevitable 
conclusion that the Velocity of Light is 
decreasing from day to day, although very 
slightly, and this is the property introduced 
owing to the Expansion of the Universe. A 
detailed Mathematical account will be 
published in the Indian J ournal of Physics 
and the Physical Review. 

Dr. M. Alababt. 

Lyceum, 

Arrah, B. & O.,, 

November 12, 1933. 


Incoherent Nature of Phosphoresce! 

Radiation. 

In a recent communication^ we repc 
about the incoherent nature of the f\ 
escent radiation. It is perhaps of int< 
to enquire as to whether the phospln 
cent radiation is incoherent like the fiu' 
cent radiation or not. 

So we recently repeated the experii 
using a zinc sulphide screen in place of 
cell containing the fluorescent solution 
A 3650 group of lines filtered out of 
mercury arc with a “ Corning glass flit 
The screen was prepared in the folio 
way — a glass plate was coated on one 
with a thin film of water-glass. Over 
film fine powder of zinc sulphide was sp 
till there was an uniform layer of 
sulphide. We reproduce here the ] 
(slightly enlarged) of the spectrogran 


obtained. This shows the incoherent na 
of the radiation. 

S. M. Mitba. 

P. L. Mukhebje 

Physics Laboratory, 

Dacca University, 

December 7, 1933. 


Studies on the Chromosomes of Indian 
Orthoptera. 

IV : — The Idiochromosomes of Hierodul 
species (f) (Mantidce). 

Several interesting forms representing 
families Mantidsc and Phasmidse are 
uncommonly met with in the vicinity of 
Ismail College, Jogeshwari, situated in 
Salsette district about 20 miles north of 
City of Bombay. So far as the write] 


1 Mt. Wilson Oontr., 1928. 

2 Phys. Zeit., 29, 698, 1928. 


1 Cur. Sci., 2, 126, 1933, 
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iware, barring three papers^ published 
)rior to 1912 and which are not easily 
iccessible, no work has been done on the 
ihromosomes of the above-named families of 
Irthoptera. In the present study on the 
neiosis as witnessed in the growing testis of 
lierodula the writer has succeeded in mak- 
ng out not only the usual features such as 
-he chromosome numbers, etc., but three 
)eculiar idiochromosomes which can certain- 
y be looked ui)on as sex-determinants. 

Only the very minute testes of the earliest 
nstar stages of Hierodula can reveal the 
liploid number of chromosomes. On the 
iquatorial plate of a dividing spermatogoni- 
im at the metaphase 27 chromosomes are 
)bserved, 24 of which form 12 pairs of 
lutosomes, which are all rod-shaped and 
^'ary in length. The remaining three, as 
;ubsequent observations show, arc sex- 
leterminants or idiochromosomes. Two of 
-hese three are very large, the largest of all 
chromosomes are almost always curved like 
7' and lie always in the peripheral part of 
-he equatorial plate. The remaining idio- 
ihromosome is the smallest of the three, 
ilmost dot-like and has no definite location 
)n the spermatogonial spindle. 

The most interesting feature in the meiosis 
s the form and position taken up by these 
-hree peculiar sex-determining chromosomes 
)n the spindle at the metapliase of the 
)rimary spermatocytes. The two Vs become 
arge L-shaped chromosomes, and as seen in 
i tangential view of the spindle they lie side 
)y side, though not connected with each 
)ther. They both are always directed to- 
wards one and the same pole, their longer 
irms lie parallel and the shorter arms at an 
icute angle with the axis of the spindle. 
Che smallest of the three idiochromosomes 
ippears at this stage almost as a small point 
ind is directed towards the opposite pole 
ind is united by a very thin thread to the 
onger arm of one of the L-idiochromosomes 
IS shown in the diagram. 

It is of interest to note that this smallest 
nember of the group of idiochromosomes in 


1(a) Giardina, 1897; as quoted by E. B. Harvey 
n her paper “ A review of the chromosome 
lumbers in Metazon,” Part I. Journ. of Morpho- 
ogy, 28, 1916. 

(&) Sinety, R., 1901, Recherches sur la hiologie 
it Vanatomie des Phasms, La Cellule, 19. 

(c) Kan Oguma, 1912, “ The Idiochromosomes 
)f the Mantis,*’ Journ. of the College of Agri- 
culture, Hokkaido Imperial University, 10, Part I. 


the Japanese form worked out by Ogurna^*^^) 
is fairly large, almost half the size of the 
other two idiochromosomes. 





Fig. 2 (b) 


Explayiaiion of figures: — Drawings were made 
wiHi a camera lucida, at a level about 4 cm. below 
the microscope stage. The optical combination 
was a Zeiss oil immersion objective, N.A. 

1.25; Zeiss compensating ocular, IC x 15 ; and 
Ijeitz aplanatic sub-stage oil-immersion condenser, 
N.A. 1.4. 

Fig. 1. Polar view of spermatogonial metaphase 
chromosomes, 27 chromosomes ; ‘ I ‘ I’ and small ‘ i ' 
are three Idiochromosomes. 

Figs. 2(a.) and 2(l>). Tangential views from two 
different cells of all the three Idiochromosomes at the 
metaphase on the primary spermatocyte spindle. Other 
chromosomes, autosomes, have not been drawn. 
The two large Idiochromosomes, *1' and *1* go 
towards one and the same pole, the small dot-like 
chromosome, the small ‘i’, is drawn towards the 
opposite pole. 

In the ensuing anaphase of the reduction 
division the two L-shaped. major sex-deter- 
minants always go towards one pole, while 
their associate, the smallest icliocliromosome, 
is drawn towards the opposite pole. Thus 
are produced two classes of secondary 
spermatocytes. Their chromosome contents 
as seen on the equatorial plate of the meta- 
phase are: (1) 12 autosomes -1-2 Ls (two 
major parts of the idiochromosomo complex); 
(2) 12 autosomes -h a small dot-like chromo- 
some (the smallest of the sex- determinants). 

An attempt is being made to investigate 
the form, structure and behaviour of these 
peculiar idiochromosomes (sex-determinants) 
in a few forms of insects representing some 
groups of Mantidse. 

J. J. Asana. 

Ismail College, 

.Togeshwari, Bombay, S. D. 

December 7, 1938. 
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A Specific Colour Inhibitor Gene in Rice. 

Certain varieties of rice are characterised 
by the presence of anthocyanin pigment all 
over the plant. The red colour in the pre- 
sence of chlorophyll imparts a dark purple 
appearance. Inheritance studies by Kato 
and Takezaki show that the coloured condi- 
tion is dominant to the green and in Fo there 
is either a complementary digenic or a 
trigenic segregation/ The writer by cross- 
ing a purple rice variety with an entirely 
green type obtained in F^ green-leaved 
plants with red sheath. In F^ green and 
purple-leaved plants were obtained in the 
proportion of 13:3. The green plants 
were of two kinds— with red sheath and 
without. In Fjj the entirely green plants 
bred true ; those that had red sheath either 
behaved pure or split in the monogenic 
ratio of 3 green : 1 purple or repeated the F^, 
performance. The purples either gave only 
purple progeny or split in the proportion of 
3 purple : 1 entirely green. Thus the Fg 
behaviour was in conformity on the basis of 
an inhibitory gene effect. In addition to 
above, analysis of other gene functions show 
that a major gene is responsible for produc- 
ing anthocyanin pigment all over the plant. 
Its action, however, is checked in the leaf 
region by a partially epistatic gene, result- 
ing in plants with green leaves but with red 
sheath. When the specific inhibitor is absent 
the plants are entirely purple as the antho- 
cyanin gene is able to extend its influence 
in the leaf region also. 

B. S. Kadam. 

Eice Breeding Station, 

Earjat, Kolaba, B. P. 

December 15, 1933, 


On the Occurrence of a Ring-Dyke near 
Hulikere, Mandya Taluk, Mysore. 

The object of the present communication 
is to draw attention to the occurrence of a 
ring-dyke of dolerite near Hulikere (Mandya, 
Mysore District), the site of the well-known 
tunnel works. While searching for a suitable 
material which could be used for lining the 
tunnel, this dolerite dyke was located ; and 
in view of the rock being eminently suited 


^ Tkeno, S., “ Fine Monographie iiber die 
Srblichkeitsforschungen bei der Eeispflanze,” 
Sibliogr. Genetica, 3, 245-312, 1927. (Transla- 
/ion by the Imperial Bureau, Plant Genetics. 
Cambridge.) 


for this purpose and the close proximity of 
the occurrence to the works (about a furlong 
north of the main shaft) the engineering 
department have quarried large amounts of 
this rock all along the dyke. In the course 
of this work, it was found that, unlike the 
usual rectilinear form of dykes, this dolerite 
dyke was more or less elliptical and com- 
pletely enclosed a large area of the country 
rock, which here is a granitic gneiss. A map 
of the dyke with the country rock is shown 
in the accompanying figure. The longer 
axis of the ellipse (formed by the dyke) is 



Ring-Dyke at Hulikere. 

about 3,000 feet and the shorter axis reaches 
a maximum of about 750 feet. The dyke 
itself varies from 30 to 50 feet in width. 

The dyke material is uniform throughout 
its length and may be described as a compact 
and fine-grained dolerite. Under the mi- 
croscope, the rock shows plenty of more or 
less uralitising augite with a sub-ophitic 
relation to the plagioclase. 

We consider the occurrence of this ring- 
dyke as of great interest, since this is only 
the second example of its kind in India, the 
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first being the one described some years back 
from tlie Girnar Hills in Kathiawar.^ 

M. E. Krishnamxtrthy Eao. 
0. Prasannakumar. 

M. E. Srinivasa Eao. 
Department of Geology, 

Central College, Bangalore, 

December 21^ 1933, 


j8-6 amino 3 ; 4 dimethoxy benzoyl propionic 
acid. 


In a recent communication, Miki and 
Eobinson (J,G,S., 1933, p. 1467) have made 
certain observations regarding a paper by 
Haq, Kapoor and Eay (j.G.S,, 1933, p. 1087) 
which call for an immediate reply. 

The nitration of 3:4 dimethoxy benzoyl 
propionic acid was found by the latter 
authors to give a nitro acid, rn.p. 212°, 
which Miki and Eobinson confirm. But 
Haq and co-workers obtained an amino acid 
(isolated at 0°) by the reduction of the nitro 
acid which they state melts at 118° whilst 
Miki and Eobinson find the m.p. to be 142°. 
We have re-examined the products and are 
able to state that Ilaq, Kapoor and Eay’s 
acid is an amino acid of the constitution (I) 
whilst Miki and Eobinson’ s product seems to 
be II or II B and is not an amino acid at all. 
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Haq, Kapoor and Bay’s product gives a 
clean diazo reaction whilst Miki and Eobin- 
son’s does not and is insoluble in cold 
bicarbonate solution. Moreover, the latter 
compound, on interaction with nitrous acid, 
gives a greenish (nitroso ?) compound. 


IK. K. Mathur and others, “ Magmatic Differen- 
tiation in Mount Girnar,” Journal 6f Geology, 34, 4, 
1926. 

3 


It is not surprising that a keto-acid should 
have a molecule of water of constitution as 
depicted above, since numerous examples of 
a similar kind can be cited from literature. 
The formation of a seven- membered ring is 
not so unusual in such a case and a recent 
investigation in this Laboratory has shown 
that the corresponding amino acid III, 
readily passes into the related lactam. A 
lactam of this type has also been prepared 
by the Beckmann change of the oxime of 
anthraquinone {Ber.^ 59, 1923, 16). 
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Therefore, Miki and Eobinson’s experi- 
ments on the synthesis of quinolines, the 
fission of the seven-membered ring (or the 
Lactone) by alkali in alcohol preceded con- 
densation with acetone but in the case of 
acetaldehyde, the speed of interaction of the 
latter substance with alkali is far greater 
than the ring opening of the lactam resulting 
in the total loss of acetaldehyde, as indeed, 
has been found by Miki and Robinson. 

Miki and Eobinson are of opinion that, 
in the experiments of Haq, Kapoor and Eay, 
there has been a loss of acyl groups when the 
amino acid is condensed with acetyl acetone 
and dibenzoyl methane, and they state that 
carbon and hydrogen estimations are 
required in order to confirm the view taken 
of the constitution of the products.” On 
page 1089 of Haq, Kapoor and Bay’s work, 
a carbon and hydrogen estimation of acetyl- 
acetone condensation product is actually 
described which does not bear out the 
suggestion that a loss of an acyl group has 
occurred. However, if Miki and Robinson’s 
contention is correct, then the products 
from dibenzoyl methane and acetophenone 
should be identical. We have confirmed 
our finding that they are not identical, 
since a mixture of the two substances melts 
, indefinitely from 171°-197° and moreov^, 
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the two substances are strikingly different 
in their physical and chemical properties. 

Further, the compound, m.p. 141°, isolated 
by Haq et,al, from acetaldehyde does not 
give a diazo reaction and therefore cannot 
be the unchanged amino acid as conjectured 
by Miki and Eobinson. There is an error 
in the description of the compound which 
we shall correct Jater. 

A more detailed report on the subject 
will appear shortly but we desire to state 
that we were quite unaware that Miki and 
Eobinson had started the investigation as 
we can find nothing in their published work 
to suggest it. 

M. A. Haq. 

J. N. Eay. 

The University, 

Lahore, 

December 28^ 1938. 


The Mechanism of the Coagulation of 
Colloidal Solutions. 

The chief characteristic of colloids is that 
their properties depend to a large extent on 
the degree of dispersion. Flocculation or 
the coalescence of the colloidal particles 
brings about a decrease in their number and 
an increase in the size of the aggregates. 
This is usually called coagulation and it is 
of great interest to colloid chemists as well 
as to soil and industrial chemists, and hence 
the investigation of its mechanism deserves 
particular attention. In spite of the great 
deal of research that has been carried out 
by a number of workers, the exact nature of 
the changes taking place in these disperse 
systems during coagulation is still very 
imperfectly understood. With a view to 
throw further light on this problem we com- 
menced about two years ago a series of 
investigations, and a brief account of some 
of the results obtained by us is given below. 
The experimental procedure was to follow 
the changes in the electrical conductivity of 
mixtures of colloidal solutions and coagulat- 
ing agents (electrolytes or sols with oppositely 
charged particles) with time and with the 
variation in the concentration of coagulators 
and to further examine the coagulating sols 
in the ultramicroscopic field. Several sols 
have thus been examined. 

The conductivity of arsenious sulphide sol, 
when exposed to ordinary light, increases 
with time fairly rapidly at first and slowly 
afterwards. This has been observed pre- 
viously by Murphy and Mathews {Jour. 


Amer. Chem. Soc., 45, p. 16, 1923). Even in 
the dark a slow increase was observed, ap- 
parently due to a chemical reaction, which 
was accelerated by light. It was therefore 
necessary to cany out the investigations 
with this sol without exposing it to light at 
all. In the dark the conductivity of this sol 
was found to decrease steadily with time 
during coagulation by solutions of FeClg, 
BaCLand KOI of suitable concentrations. (In 
order to observe the effects described in this 
paper it was found necessary to use solutions 
of such a concentration, which was low but 
sufficient to bring about coagulation.) The 
ferric ions were found to be the most effective 
in causing a decrease in conductivity and 
also coagulation, barium ions were less effec- 
tive and potassium ions the least. In the 
case of ferric hydroxide sol (positive) ions of 
higher valency like the sulphate ions were 
found to be more effective than the univalent 
ions. Further, it has been found that in the 
case of the coagulation of arsenious sulphide 
sol the conductivity decrease is gradual and 
takes place in the course of several hours, 
commencing before coagulation has set in 
and continuing for some hours and, when 
ferric ions are used, being noticeable long 
after complete coagulation has taken place ; 
but in the case of the coagulation of ferric 
oxide sols the decrease in conductivity is 
very rapid, being practically all brought 
about within one or two minutes after the 
addition of the coagulating electrolyte, and 
is then more or less constant. It is thus 
clear that there is no parallelism between 
the course of coagulation and the change in 
conductivity. The latter is always observed 
first and is clearly due to the changes in the 
ionic atmosphere round the colloidal particles 
which reduce their charge and cause their 
coalescence. 

It will be of interest to examine critically 
the nature of the ionic changes taking place 
in the colloidal solutions on the addition of 
the coagulating agents. In the first place, 
there is, in many cases, an interaction taking 
place between the stabilising ions of the 
colloidal micells and the ions of the added 
electrolyte. This removal of the stabilising 
ions causes a destabilisation of the colloidal 
particles. This, however, takes place only 
in those cases where such an ionic reaction 
is possible. Secondly, there is very often an 
exchange adsorption, whereby the ions in 
the outer part of the double layer round the 
colloidal particles are displaced by the added 
ions of a like charge, having a higher valency. 
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Chis was obsei’ved by Linder and Picton 
Jour. Ch&m. Soc.<, 87, p. 1908, 1905) and 
jonfirmed by the recent researches of Eabx- 
lavitz, Weiser and others. This exchange 
adsorption causes a decrease in the charge 
►f the colloidal particles. Tn those cases 
7here both the above-mentioned changes 
.re likely to take place simultaneously, very 
mall concentrations of the added electrolyte 
•ring about a rapid and complete coagula- 
ion of the colloid. These are the changes, 
7hich are responsible for the decrease in the 
onductivity observed before the commence- 
lent of the coagulation. If the quicker of 
hese two processes is much more effective 
tian the other in causing coagulation, we 
nd a very rapid decrease in the conduc- 
Lvity on the addition of the electrolyte, 
fter which a practically constant value is 
ttained or a slight change is observed, as in 
le case of the coagulation of ferric hydro- 
ide sols. On the other hand, when the slower 
rocess is more effective than the other in 
moving the charge of the particles, a 
c‘adual decrease in conductivity, extending 
)metimes over several hours, is noticed, as 
L the case of arsenious sulphide sols, 
esides the processes which have been 
Lscussed above, one has also to consider (1) 
le possibility of a decrease in that part of 
le conductivity which is contributed by 
le micells, on account of their flocculation 
-a process which may sometimes make itself 
It, particularly during the coagulation of 
ghly dialysed sols ; and (2) the possibility 
a desorption of electrolytes caused by the 
•alescence of the colloidal particles, which 
ould result in the increase in the conduc- 
vitj. It may be clearly recognised that 
►th these processes will cause a change in 
e conductivity only during the course of 
a-gulation and not before its commence- 
ent. 

The mutual coagulation of colloids has 
30 been carefully studied by us. With 
ixtures of ferric hydroxide and arsenious 
Iphide sols taken in various proportions 
volume, an initial decrease in conduc- 
"ity, characteristic of electrolytic coagula- 


tion,’ followed by a slight increase after 
several hours due to the chemical reaction 
in the arsenious sulphide • particles, was 
observed. The initial decrease, which was 
gradual, was greatest in the case of sol 
mixtures containing a large excess of ferric 
oxide sol. There is a striking resemblance 
between the time-conductivity curves 
obtained during the coagulation of ASoSg 
sol by ferric chloride solution and by 
positive ferric hydroxide sol. This indicates 
that ferric ions are adsorbed on the surface 
of Pe(On )3 particles, and that these are 
responsible for the coagulation of ASgSg 
sols. It has also been observed that the 
Fe(OB [)3 particles form an envelope round 
the As.,S 3 particles during the process of 
mutuar coagulation, but their union is not 
so strong as to appreciably alter the 
chemical changes taking place in the ASgSg 
particles which cause an increase in the 
conductivity. 

The coagulation of ferric oxide sols contain- 
ing positively charged particles by ferric 
oxide sols with negatively charged particles 
has also been examined, and the results 
indicate that the reaction between the 
stabilising ions plays an important part in 
causing a decrease in the charge of the 
particles and consequently their coagulation. 

In all cases of mutual coagulation 
studied by us so far there appeared to be, 
in addition to the ionic reactions discussed 
above, a specific effect introduced by the 
drawing together of the oppositely charged 
particles, which facilitates the mutual 
coagulation of the sols. 

A parallel study of the changes in various 
properties of colloidal solutions and gels 
during different colloidal-chemical reactions 
is expected to reveal the real nature of the 
delicate changes taking place in these 
systems, and a systematic investigation on 
these lines is being carried out in our 
laboratories. 

K . Krishna Murti. 

B. S. Kulkarni. 

Kagpur, C. P. 

December^ 1983. 
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Mucus Production during Plant 
Decomposition. 

J, G. Shrikande in the course of two 
papers {Biochem. Journ.^ 21 y 5, pp. 1551-1574) 
has thrown fresh light on the problem of 
the production of mucus by plants during 
their decomposition. By an ingenious de- 
vice he has measured the stickiness resulting 
from a variety of methods of decomposition 
of different kinds of straws. It is found 
that the degree of decomposition varies 
with the source of the nitrogen supplied, and 
the initial and final reactions of the material. 
In cases where the source of nitrogen is 
either sodium nitrate or mould tissues the 
stickiness is great suggesting thereby an 
alkaline reaction. As regards the actual 
mucus producing agency, Shrikande has 
determined that two sets of organisms are 
responsible, — fungi and bacteria, — and that 
there is a definite correlation between the 
two. The action of the fungi and bacteria 
independently does not produce any mucus 
and fungus decomposition followed by the 
action of MyGohacierium agreste gives the 
same result, while the action of 
cytophaga following that of fungus decom- 
position produces mucus. If the action 
of the two is simultaneous the stickiness 
produced is not appreciable. 


Saffron Cultivation in Hyderabad (Deccan). 

Professor M. Sayeed-tjd-Din of Osmania 
University is to be congratulated on the 
initial success which has attended his experi- 
ments on the cultivation of saffron {Crocus 
sativus) whose home is said to be Kashmir. 
Last September fresh bulbs were obtained 
from the Agricultural Department, Kashmir, 
and they were planted in pots and in speci- 
ally prepared soil, consisting of fine sand, 
garden earth, animal and leaf manure in 
certain proportion. Special attention was 
devoted to watering. At the end of ten days, 
the bulbs germinated and in a couple of days 
after this, the first leaf put forth. It took 
about forty days after planting, for one of 
the plants in the ground to blossom and the 
flower was normal in colour, size and arrange- 
ment of parts. It withered after four days 
and its fragrance is reported to be quite as 
good as that of any obtained from K. India. 
Prof. Sayeed-ud-Din is continuing his expe- 
riments, the results of which must have a 


far-reaching influence on the commorc 
aspect of the cultivation and spread of t 
important plant in Deccan. 


The Basal Regions of Granitic Bathyliths 

Prom a systematic study of metalliferc 
veins and their relation to granitic bathyli t 
W. H. Emmons, in a recent paper {Jo 
Oeo., 41 , 1933, pp. 1-12) has sliown tl 
all such metalliferous deposits are in t 
regions above the bathyliths and in the ou 
shells of the bathyliths— the core of 1 
bathylith being wholly barren of sr 
valuable deposits. A normal bathylith m 
thus be divided into (a) the metallised ro 
(&) the metallised hood, and {a) the essentia 
barren core. According to Emmons “1 
metals were expelled from the magma tl 
solidified to form the core after the hood 1 
solidified ; and it is believed that deposit, 
of metalliferous veins was practically co 
pleted before the core solidified. The mag 
that forms the core was practically sea 
off from deep-seated sources of metals bof 
it became solid. Veins without metals . 
found in it, but practically no valua 
metalliferous deposits.'* 


The Strength of the Earth. 

In a recent paper on the strength of 
Earth [Jour. Geo,, !No. 7, 1933) J. S. DeLi 
advances various reasons for refusing 
accept the hypothetical zone of weaknes 
the asthenosphere — below the earth’s crt 
as it was originally defined by Barrell. 
such a weak zone should exist, which acco 
ing to some is essential for the restorat 
of isostatic balance, the geologist wo' 
then be largely dependent upon the h( 
zontal migration of material on the eart 
surface — a cause which seems inadequate 
account for the great changes of level of 
crust. Further the existence of a th 
yielding zone postulates equal strength 
levels which have different pressui 
temperatures and compositions. In v 
of the fact that strength is directly depend 
upon these variable factors, the possibil 
that these are happily combined to permi 
thick zone of uniform strength seems v 
remote. 
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The Mechanism of Earth Movements. 

R. G. Lewis has recently published (Qeo, 
Mag., ^OY. 1933) a paper on A search for 
the mechanism of Earth Movements’' of 
which the following is a» brief summary, in 
the author’s own words: There is reason 
to suppose that a rise and fall of any part of 
the earth’s surface may be due to anticlines 
travelling through the crust either (a) at the 
depth at which isostatic compensation 
becomes effective, which may be likened to 
the ‘ surface ’ on which the crust ‘ floats ’ or 
(6) at a less depth in a layer which becomes 
molten through the action of radioactivity. 
In the case of (a) the cause would seem to 
be mountain-building in the crust above and 
the anticlines are outflows of rock-material : 
-^he rise and fall may be about equal : there 
is also some slight reason to suppose that an 
oscillation, analogous to that occurring when 
a buoyant object is thrown in water, with 
the production of a series of waves of 
diminishing amplitude, has occurred, but it 
is not yet clear whether such an oscillation 
is possible. In the case of (b) the cause of 
the anticlines is the collapse of a portion of 
the crust which squeezes out plastic material 
below: a small rise is followed by a long, 
slow fall : a rise in one region is accompanied 
by a fall in an adjacent region: areas may 
be raised into domes by collapse of surround- 
ing areas, in which case the central area will 
be a seat of vulcanicity.” 


Early Stages in the Development of 
the Monkey. 

W. H. Lewis and C. G. Hartman (Coyitrih. 
Embryology, Carnegie Inst., 24, 187, 1933) 
have described the very early cleavages in 
the ovum of Maoacus rhesus. They have 
succeeded in obtaining the 2-celled, 4-celled, 
8-celled and 16-celled stages. The first of 
these was kept alive in the laboratory till it 
reached the 8-celled stage and from these 
observations the authors conclude that the 
first cleavage of the ovum occurs in about 
36 hours while the 4-celled, 8-celled and 
16-celled stages are reached in about 48, 72 
and 96 hours respectively. The chromosomes 
could not be made out in any of these cases 
but the centrospheres were very clearly seen. 


The Breeding Season of Bvfo Melanostictus. 

This South Asian toad, very common in 
India, has been the object of some morpho- 


logical study by G. Alexander (L 
Colorado Bull., 33, 195, 1933) who seem 
have found that in this animal the bree< 
season is in the month of iSTovember an 
is at this time of the year that the 0 's 
weight is greatest. He is disposed to re^ 
the heightened sexual activity in the mor 
of April and March as a case of a mi 
sexual cycle. In India, at any rate, 
principal breeding season of this toad k 
the months of April and May while a mi 
sexual cycle may occur in ISTovember. ' 
period of sexual activity continues, howe^ 
from March to November. 


The Endoskeleton of Labeo rohita 
(Ham. buch.). 

The last number of the Journal and f 
eeedings of the Asiatic Society of Bengal c 
tains a very valuable contribution (i 
XXVIII, pp. 295-317, November 1933) 
the Endoskeleton of Labeo rohita (Ha 
buch.), the celebrated Indian Carp-jROi 
by Daya Shankar Sarbahi, a Reseai 
Scholar of the University of Lucknow. I 
students of zoology in India have hitlie 
been labouring, and in the case of certj 
groups of animals are still labouring, unc 
the disadvantage of using British text-boc 
for studying Indian types. This has be 
particularly so in the case of fishes whi< 
though primitive among vertebrates, poss 
an amazingly diversified and complicat 
structure. Moreover, the skeletons of 1 
Trout and the Cod, that are usually gh 
in the British text-books, are so differ 
from that of Labeo rohita, a type of bo 
fishes studied in almost all the Universit 
of India (The species is “not found 
Madras nor on the Western coast”: Da 
that the ^ ,.ed of an adequate and suita 
description' of the latter was being ba( 
felt in the teaching institutions of Tnd 
In supplying this need, the Zoology Depa 
ment of the University of Lucknow 1 
done a great and everlasting service 
Indian zoology and deserves the thanks 
all concerned in the advancement of zoolo 
cal knowledge in India. 

The endoskeleton is treated under t 
main headings, the axial skeleton, co 
prising the vertebral column, the ribs, t 
skull and the skeleton of the median fi] 
and the appendicular skeleton consisting 
the paired fins and their girdles. The tres 
ment of each part is concise, lucid and w 
illustrated^ There are as many as 26 figm 
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in the text ; these are neat, instructive and 
form a special feature of the article. Every 
figure is fully labelled and the explanation 
of the lettering is given below each. Un- 
fortunately, the lettering is not of a uniform 
size and in the case of certain figures, such 
as 9, 11, etc., it can only be read with some 
difficulty. 

The author gives a bibliography of 26 
useful references, but there are some obvious 
omissions here. Parker and Bhatia’s Text- 
BooTc of Zoology^ which is not mentioned, 
contains a figure and a short description of 
the skeleton of Labeo rohita^ and Eegan’s 
article on the Classification of the Teleostean 
Fishes of the Order Ostariophysi {Ann, Mag. 

Is at. EisLj Ser. 8, VIII, 1911) would have 
proved useful to the author. The value of 
osteology is being more and more realised 
in studying the taxonomy of fishes, and 
Eegan’s article would have helped the 
author in understanding the phylogenetic ’ 
significance of the structural modifications 
in the skeleton of Labeo rohita. In this 
article the salient features of the skeletons 
of the various types of Cyprinoid fishes are 
dealt with side by side. Eeference may 
also be made to the fact that the author 
does not introduce his readers to the type of 
fish he is dealing with, but one can hope 
that in the promised contribution on the 
soft parts of the species this omission will 
be made good. Further contributions by 
Mr. Sarbahi on the anatomy of Labeo rohita 
will be awaited with considerable interest. 

S. L. H. 


Composition of Human Milk, 

S. T, WiDDOWS AND M. F. Lowenfeld {Bio- 
chem. Journ., 27, 5, pp. 1400-1410) have come 
to certain interesting conclusions regarding 
the fat content of human milk. From an 
examination of the milk of over fifty women 
they have concluded that the method of 
extraction is very, important. The work of 
Kelbitch and Deem has shown a diurnal 
variation in the fat content of human milk 
but the precise influences that determine this 
variation were studied by the above authors 
Suckling by the baby involves two actions, 
pressure and suction and using different 
artificial methods for these two actions 


digital extraction and the breast pump, t 
authors conclude that pressure brings abo 
a rise in the fat content of milk while sucti 
diminishes it. Further, milk that voluntar 
drips from the breast has probably the least I 
content. There is also a correlation botwe 
the quantity of milk in the breast and t 
fat content, the latter varying inverse 
with the former. 


Tissue Transparency Methods. 

M. EAHimJLLAH AND B. K. Das have pi 
lished a paper (Journ. Osm ua Univ 
(Joll.j 1 , 1933) embodying their-observatio 
on certain modifications of the well-kno'< 
alizarin method of making skeletal propai 
tions. The earlier part of the process 
not very different from that dcscrib 
in the Microtomist’s Vade Mecuni, b 
the authors find that whole mounts 
skeletons may be made by removing t 
soft parts of anatomy. Their method 
preserving the whole mounts in xylol inste 
of glycerine is not very advantageous as 
material could be left for an indefinite peri 
in xylol. The method should prove use 
in all biological institutions, especially 
medical colleges, for illustrating the po 
tions of bones in the animal in situ. T 
paper ‘is profusely illustrated with phol 
graphs of the preparations. 


Encyclopaedia of Chemical Reactions. 

Every chemist will be interested in t 
compilation prepared by Dr, Jacobs 
{Chem. Bdn., 1933, 10 , 614) which has be 
planned to give complete information : 
garding the chemical reactions of elements 
a compilation which is intended to be ‘ 
digest of the world’s chemical knowled 
in easily accessible form It has a 
been suggested that in order to allow 
periodical supplementation, the work coi 
take the ‘ card index ’ form. The task 
gigantic and cannot possibly be complet 
without the help and knowledge of a lar 
number of workers who could co-oper£ 
in covering chemical literature, publish 
in different languages. For further inforrr 
tion on the subject the original contrib 
tion of Dr. Jacobson may be consulted. 
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The Indian Science Congress. 

fpHE Twenty-iirst Session of tlie Indian 
Science Congress was recently held in 
Bombay under the distinguished patronage 
of I-Iis Excellency Lord Brabourne. This 
is a fitting occasion for examining its 
activities in the past and for formulating 
proposals for extending, if necessary, its 
spheie of usefulness in the future. 

The primary object of the Congress as 
defined by its founders is to provide oppor- 
tunities of direct personal contact of 
scientific workers in India and probably such 
intercourse is the most valuable part of its 
function. An annual gathering of scientists 
at important university centres for the 
discussion of reports of preliminary stages 
of researches is bound to stimulate and 
widen the scope of laboratory investigations 
and the evening lectures on scientific topics 
are expected to bring the general public to 
realise the importance and value of scientific 
research. These twenty- one years the 
Science Congress has been steadily devoting 
its energies to the furtherance of these 
objects and it must be admitted that a great 
measure of success has attended its efforts. 
It seems to us that the time has arrived for 
the Congress authorities to take stock of 
their old achievements and formulate 
measures for sketching a fresh programme of 
work which would bring its influence to bear 
more intimately on the life of the people. 

Becently, on account of the curtailment of 
allowances by the Government to their 
officers intending to attend the Congress 
meetings, the attendance of members has 
become so small that scientists working in 
the distant parts of India have been virtually 
deprived of the opportunities of meeting 
their colleagues and holding personal con- 
sultations on the work in which they are 
engaged. Professors employed in the aided 
institutions suffer from similar disadvantages 
owing to the stoppage of facilities hitherto 
granted to them. The first object of the 
Congress, mz.., human contact, which is its 
most important function, will be in jeopardy 
unless concerted efforts are made to secure 
the attendance of members who by their 
position and experience are capable of exer- 
cising a great influence at these annual 
gatherings. Obviously this can be effected 
only by the restoration of travelling allow- 
ances to the government servants and the 
grant of subventions to those in private 
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service ; without such positive assistance the 
poorly paid members of the teaching profes- 
sion must find it hard to travel long distances 
in spite of the railway concessions offering 
some relief. There can be no doubt that 
this is an important subject which directly 
affects the success of the Congress session 
and we would recommend its consideration 
at the meeting of the general assembly. We 
should suggest the appointment of a com- 
mittee for the discussion of the matter in all 
its bearings and the submission of a carefully 
considered memorandum to the provincial 
governments followed up by an influential 
deputation to wait on His Excellency the 
Viceroy. The success of these endeavours 
will depend as much on the prestige of 
the personnel of .the deputation as on 
the merits of the case to be discussed 
with the authorities. It is only reasonable 
to expect that the Government, before they 
make up their mind on the restoration of 
financial facilities, would require to be 
convinced that the advantage accruing to 
them from the attendance of their officers out- 
weighs the expenditure of the money involved 
in according to them the usual grants. 
Moreover, as Professor M. IN'. Saha has point- 
ed out in his presidential address, the Con- 
gress, which is one of the well-established 
public organisations in India and which 
through its silent labours is unconsciously 
directing and moulding public opinion, 
deserves State aid as much as any institution 
concerned in the moral and material advance- 
ment of the people. Few will doubt the 
justice of these pleas. It should be re- 
membered that in the reformed constitution, 
the legislature will acquire increasing power 
over the expenditure of the public funds 
and the representatives of the people in the 
Councils have to be convinced that the Con- 
gress activities are directly engaged in the 
promotion of the health and prosperity of 
the country before they can be expected to 
provide money for their encouragement. 

It seems to us that if the Congress is to 
occupy a permanent position in the pro- 
gressive national life of India, its pro- 
gramme of functions should be re-examined 
so as to bring it into more intimate touch 
with, at any rate, some of its aspects. 
Would it not be desirable to minimise the 
number of conferences where subjects whose 
paths cross each other in many ways are at 
present discussed in water-tight compart- 
ments f Archaeology, Education, Engineer- 
ing, Social Sciences, Forestry and Economic 
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Science and Statistics are subjects in which 
the Government and the people alike are 
deeply interested and whether they can be in- 
cluded in the Congress programme deserves 
serious consideration. We do not think 
that this suggestion will, in any way, prove 
fatal to the primary objects of the Congress, 
viz.^ the creation of a scientific atmosphere 
in the country, stimulation of original in- 
vestigation and the realisation by the people 
of the importance and value of scientific 
research. It may be remembered that 
almost all these subjects are included by 
the British Association and the Indian 
Science Congress is manifestly modelled on 
this institution. An extended programme 
must necessarily impose on the Congress 
additional responsibility which it will have 
to accept if it should finally evolve into 
a complete Indian counterpart of the 
British Association for the Advancement of 
Science. The inclusion of Agriculture and 
Medicine, Psychology and Anthropology as 
separate sections of the Congress must be an 
argument for taking in other applied and 
complemental branches of knowledge like 
Engineering, Forestry, Education and 
Archaeology. Apart from the theoretical 
considerations of the importance of such a 
procedure, it will have the advantage of 
minimising the number of conferences which 
now assemble annually at different centres 
and so of effecting economies on the part 
of the Government. An enlarged Indian 
Science Congress with which the scientific 
departments of the Government are closely 
associated might be used as a fresh argu- 
ment for the officers receiving the usual 
facilities for attending its sessions. The 
programme of the Congress would, in such a 
case, become people’s programme and the 
proceedings of the reformed Congress should 
become the basis of the constructive policy 
of the economic development of the 
country. A static institution has no place 
in the changing world and it will become 
obsolete if it has no genius for expansion 
and adaptation. 

The duration of the session and the 
number and character of public lectures 
delivered under the auspices of the Congress 
seem to us matters which equally call foi 
revision. The time available for a satisfac- 
tory discussion of all the papers presented 
at sections such as Physics and Mathematics. 
Chemistry, Agriculture and Botany must be 
found inadequate. The number of papers 
submitted to each of these departments is 
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annually increasing and most of them have 
a far-reaching importance and a more 
thorough discussion than is possible at 
present is likely to suggest fresh fields of 
investigation. If the session can be pro- 
longed for a couple of days more, there 
need be no undue curtailment of time either 
for reading or for discussing the papers and 
the delegates might in such a case have 
wider opportunities of attending all the 
sections to which they may have contributed 
papers or in which discussion of subjects in 
which they are interested is proceeding. 
The addition of sciences which we have 
indicated would lead to the initiation of an 
extremely interesting and important series 
of joint meetings of different sections and 
the inauguration of public lectures in 
increasing numbers. The people have some- 
how got a wrong idea that scientific ad- 
vancement is the cause of the greater part 
of their unhappiness and unemployment, 
besides being responsible for the perpetration 
of atrocities in war. To our mind the general 
publicity part of the Congress work is just as 
legitimate and useful as the more formal part 
of the general proceedings. In view of the 
great service that these public lectures will 
render to the people, we should have no 
hesitation in suggesting the appointment of 
a committee either by the Council or the 


General Assembly which should assume the 
responsibility of drawing up a scheme of 
evening lectures, selecting subjects with a 
view to their general and regional interest 
and inviting the most effective and authori- 
tative speakers. At present these public 
meetings are attended chiefly by the members 
of the Congress and the people for whose 
benefit they are arranged do not make the 
fullest use of them. This is the fault neither 
of the Congress nor of the people. Perhaps 
a careful selection of subjects and speakers 
might interest the public in what seems to 
us the most important part of the Congress 
proceedings. 

At the Allahabad session of the Congress 
in 1930, Professor M. K". Saha presented his 
leaflet on ‘‘A Plea for an Academy of 
Sciences ” and as the outcome of discus- 
sion, the U.P. Academy of Sciences was 
founded. By an interesting coincidence of 
circumstances he, as general president of the 
Congress which met at Bombay, has found 
occasion to discuss this topic in his presiden- 
tial address. He has elaborated the functions 
of the Academy and has suggested the forma- 
tion of a committee to investigate the scheme 
further and propose a constitution. The action 
to be taken thereon is also indicated. We 
await with interest the results of the discus- 
sions to be initiated by the Congress. 


Presidential Address before the Bombay Session of the 
Indian Science Congress, 1934. 

By Dr. Meghnad Saha, n.sc., r.R.s. 


I N' his Presidential Address to the Indian 
Science Congress at Bombay, Dr. Saha 
takes up the story of the universe from the 
point where he left off in his Presidential 
Address to the Physics Section of the 
Congress of 1925. This subject, he 
observes, is not only very interesting but has 
a great cultural value since it led to the 
emancipation of the human mind during the 
middle ages. Nay, the story of the heavens 
is even more fundamentally significant in 
the history of human civilisation: it is a 
remarkable fact with almost every civilisa- 
tion that the sages of ancient times were 
constrained to construct a story of creation. 
The need for a story of the evolution of the 
universe is as urgent to-day as in the dawn 
pf civilisation, and since the time when 
Kant put forward his ‘^Theory of the 
Heavens ” which was later elaborated into 


the famous ‘^Nebular Hypothesis by 
Laplace, prominent scientists have attacked 
this fundamental problem. Sir Norman 
Lockyer was one of the pioneers in the 
modern development of the subject : he 
brought spectroscopy, then newly discovered 
by Kirchhoff, to his aid in exploring the 
stellar world, and found that the spectra of 
the stars could be divided into a number of 
groups, a classification later confirmed in its 
essentials by the work of Prof. Pickering 
and Miss Cannon at Harvard. An immense 
amount of stellar code messages in the form 
of spectra was collected by Lockyer and 
other astronomers, particularly the Harvard 
group. But it was only in 1920 that the 
ionisation theory and the theory of selective 
radiation pressure rendered possible an 
interpretation of these messages. The 
former theory enables us to follow the 
changes in spectra as the emitting atoms 
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are raised to higher and higher temperatures 
and the outer electrons of these atoms are 
gradually knocked off. The latter theory 
shows us how a stellar atmosphere can remain 
without collapsing because the effect of 
gravitation is balanced by the pressure of 
radiation from the inside of the star. This 
theory has also accounted for the observed 
anomalous distribution of heavy elements 
like Calcium, Scandium, Titanium .... in 
stellar atmospheres. The application of the 
ionisation theory to the problem of finding 
the physical condition obtaining in the 
variety of heavenly objects an astronomer 
comes across, has been rendered possible, 
now that the structure of the spectra of 
most elements at various stages of ionisation 
is known, thanks to the work chiefly of the 
Bohr and Sommerfeld School of Physicists. 
The exploration of space has also been help- 
ed forward by the discovery of the Cepheid 
variables. It is now known that the nearest 
star, Proxima Gentaun, is at a distance of 
four light years, while the bright star Sirius 
is twice as distant. We then find the 
Pleiades at 135 light years, and near them 
the Hyades. Such clusters are called Galaeth 
clusters and are found all along the Milliy 
Way. Then near the rim of the Milky Way 
at a distance of 10,000 light years, we find 
the Globular clusters which are much richer 
in stars than the richest of the Galactic 
clusters. The whole Galactic system^ popu- 
larly called the Milky Way, is about 10^^ cms. 
in diameter and contains about 10’^ indivi- 
dual stars. At a distance of more than a 
million light years we find another galaxy 
which is our nearest neighbour — the S piral 
Nebula in Ayidromeda. There are similar 
Galactic systems in the constellations Coma 
and Virgo ; the whole of these galactic sys- 
tems may be said to form a Metagalaxy as 
Shapley calls it, with an estimated diameter 
of about 10’’' cms. According to Einstein, 
space is finite and has a radius of about 10'^ 
cms. With the 100-inch telescope at Mt. 
Wilson we can only reach a sixth of this 
distance, but a time may come when we can 
reach the limit of the Universe ; then 
nothing but void will remain. 

II 

It can now be perceived that the problem 
of the evolution of the world is of very much 
more imposing dimensions than it was at 
the time of Laplace. The astro-physicist is 
now confronted with the questions : (a) 
How do stars come into existence and what 
is their life history? {b) How do they 
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maintain their stock of energy ? (c) What 
happens to the radiation which is being 
poured into space ? {d) What is the ultimate 
fate of the universe? Taking the life history 
of a star into consideration, it is evident 
that the age of the human race is itself 
insignificant compared with the billions of 
years over which that history extends. 
But it has been possible to arrive at a 
knowledge of their life history because we 
can see stars at all stages of evolution and 
piece together the history of any star from 
our knowledge of different moments of 
stellar existence as exhibited by various 
stars. The study is, however, subject to severe 
limitations on account of the limited power 
of telescopes and spectroscopes and also 
because our knowledge is obtainable only 
through the agency of light which penetrates 
our atmosphere. The following probable 
history of a star has been put together in 
this way. 

A mass of extremely rarefied dark matter 
goes on contracting owing to the mutual 
gravitation of its parts. A stage is reached 
when the interior becomes exceedingly hot 
and the heat gradually spreads to the surface 
till the temperature rises to a value at which 
the surface begins to emit a dull red light. 
The contraction goes on and the inside of the 
star grows still hotter. The star is now 
radiating and the radiation pressure is able 
soon to overcome the effect of gravitation. 
After this stage the loss of energy by radia- 
tion will be larger than the evolution of 
energy due to contraction and other attend- 
ant processes. The star will become cooler 
and cooler until it ceases to emit light and 
then it passes out of sight. A star will thus 
have the same surface temperature twice in 
its history — first, when the density of matter 
is low and surface large, and then, when it is 
dying down and the density is large and the 
surface small. The first stage is known as 
the Giant stage, while the second is called the 
Dwarf stage. The theory of a contracting 
mass of gas first treated by Emden and 
improved by Eddington by the inclusion of 
the effect of radiation pressure, achieved a 
spectacular success when Eddington and 
EusselTs predictions regarding the size of 
the star Betelgeuse were confirmed by Pease 
and Anderson in 1921. But this theory 
received a check from the discovery of white 
dwarfs whose density is as large as 50,000, 
since according to the theory the density 
cannot exceed 5 or 6. How, of two binary 
stars, one can be ordinary, while the other 
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is a white dwarf, is one of the puzzles that 
remain to be solved. 

The problem of the source of stellar energy 
is also a very complicated one. It is known, 
e.g.j that the sun radiates 6-1x10' ergs per 
grm. of its mass every year. Chemical, 
gravitational and radioactive sources are 
entirely inadequate to provide such an 
enormous stream of energy. But since 
Einstein showed that a mass m is equivalent 
to an amount of energy E mc“, the 
possibility of explaining this production of 
energy as due to conversion of matter has 
been opened up. The conversion is envisag- 
ed as being brought about in the process of 
the building up of heavy nuclei from protons 
and electrons on the one hand, and by the 
combination of a proton and electron 
together to form a quantum of radiation on 
the other. The existence of cosmic radiation 
of extreme hardness was adduced as evidence 
in favour of these assumptions, but the 
evidence is not conclusive. The fact that 
the cosmic rays do not come predominantly 
from the direction of the Milky Way where 
this afcom-building must be largely in pro- 
gress seems on the other hand to negative 
the assumption. 

in 

The recent discoveries in Nuclear Physics 
have a very important bearing on the 
problem of stellar evolution. At tlie ex- 
tremely high temperatures obtaining in the 
stars the atoms must be nearly stripped of 
all extra-nuclear electrons, so that interac- 
tions taking place inside the star are mostly 
nuclear. The recent discovery of the neutron 
by Chadwick and of the positron by 
Anderson, has cast doubts on the fundamen- 
tal nature of the proton. Some regard the 
proton as made up of a neutron and a 
positron, while others, including Chadwick, 
consider the neutron to be made up of a 
proton and an electron. Dr. Saha, however, 
inclines to the former view; in any case 
the question is of far-reaching importance 
in Astrophysics. 

What becomes of the tremendous amount 
of radiation poured out by all the stars into 
space ? When the universe was thought to 
be infinite, says Dr. Saha, this radiation 
was supposed to escape into space until the 
world came to a Warmetod, i.e., death due 
to complete exhaustion of energy supply. 
But on Einstein's view the radiation must 
be supposed to cruise round and round the 
world ; even then there is the danger 
that the world may separate into dead 
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matter and radiation, or, as some would 
have it, the radiation may be spent in 
providing the work done by the universe 
in its ever-increasing expansion. However, 
the time scale demanded by the theory of 
the expanding universe is too rapid to be 
easily acceptable. This theory has also 
neglected two possibilities, viz., the building 
up of matter from radiation and the forma- 
tion of cosmic ray quanta by the combina- 
tion of a number of smaller quanta. That a 
high energy quantum can get converted into 
a positron and an electron has been proved 
by Anderson and Neddermeyer, Blackett 
and Occhialini and by Curie and Joliot. 
This phenomenon has also been shown by 
Dr. Saha, Dr. Kothari and Mr. Br. Eai to 
provide a simple explanation of j8-ray 
activity. The possibility of explaining tlie 
cosmic rays as due to the combination of a 
number of smaller quanta is, however, pro- 
blematic and speculative, but if the assump- 
tion is found to be correct, it will provide 
the missing link in the chain of reactions 
involved in the conversion of matter into 
energy and of energy into matter. 

Eegarding the question whether the world 
on the whole is undergoing evolution. Dr. 
Saha says that our knowledge about this 
matter is still in an unorganised state, 
while the theory of the expanding universe 
yet requires confirmation. Personally, Dr. 
Baha expresses himself in favour of the 
view that evolution is confined to individual 
systems like the earth or the solar system, 
and that when old concentrations of mass 
become dead new concentrations may take 
their place in a cyclic way. The luminous 
bodies are incessantly pouring out radiations 
into space at the expense of their mass, but 
probably the quanta gather up into Cosmic 
Rays which again break up into matter, 
which may gather up in the depths of space 
and again form into a stellar system. 

IV 

Coming next to the question of the 
relation between Science and the problems 
of life, Dr. Saha points out that to a 
scientist life is a queer thing, not subject to 
reason or law like inanimate objects, but 
swayed in its action by inexplicable impulses 
which Schopenhauer collectively calls 
<< Will The idea of helplessness which was 
more keenly felt by men before the era of 
Science is probably the origin of religion, 
but it is doubtful whether the older religions 
which were based upon an insufficient 
acquaintance of the Universe, of Nature 
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as well as of Organic Life, and are largely 
subjective in origin, have ever served the 
purpose claimed by their protagonists. In 
this connection one would like to know 
whether, on any of the myriads of heavenly 
bodies described above, there may be intelli- 
gent beings and whether they have been 
able to evolve a system of controlling life 
better than ours. There is no reason to 
think that life should be confined to our 
planet alone, although nobody has succeeded 
in establishing communication with such 
extra-terrestrial beings. Bishop Barnes is 
also of the opinion that doubtless there are 
many other inhabited worlds, that on some 
of them beings exist who are immeasurably 
beyond our mental level, and that communi- 
cation with them will be possible some day. 
Dr. Saha expresses the conviction that 
money spent on solving some of these prob- 
lems would be well invested and the action 
would be statesmanlike. He believes, how- 
ever, that for long years to come, men on 
this planet will be left very much to their 
own unaided resources, and that the best 
way to ensure the future is to foster the 
scientific spirit, by education as well as by 
propaganda, and to encourage scientific 
enquiry into not only purely scientific sub- 
jects like physics or biology, but also into 
Social Sciences. For, up to the present time, 
the forces which have been used for control- 
ling human passions are religious, political 
and social laws. These laws have, however, 
been arrived at from an imperfect under- 
standing of the problems of life, of world 


Sectional 

I 

Agrioulturpj. 

President: Dr. S. S. Nehru, M.A., Ph.D., i.c.s. 

Dr. S. S. Nehru’s address relates to his recent 
work on electro-culture. 

The use of electricity in agriculture comes under 
two main heads : (a) Electrofarming, which relates 
to the use of electricity in farming operations, 
and (b) Electro culture, which is the application of 
electricity to stimulate plant growth. Consider- 
able progress has been made in the former line, 
but the latter, though of very great fundamental 
importance, is a highly complicated and even 
much disputed subject. 

The classical method of high tension discharge 
from overhead netting is not only elaborate and 
costly but also leads to highly discordant results. 

Indian method, developed by the author, is, 
on the other hand, cheap, efficient and consistent 
in its effects. The former method involves the 
treatment of the surrounding atmosphere while 
the latter is a process of direct stimulation of the 
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problems, and from the exigencies of sifcu! 
tions of an ephemeral nature. Dr. Sal 
here quotes from H. E. Sir Malcolm Hailey 
address to the U. P. Academy of Science i 
show how statesmen are looking to Science 1 
provide man with means of dominating h 
own passions, and to rectify the psycholog 
of fear which seems to rule the worL 
According to the Professor, Science can c 
this if its methods are applied with great< 
vigour to the subjects of human interest lil 
Civics, Politics, Economics, History, Soch 
Eugenics and Experimental Psycholog; 
Science shows that there is enough for a 
the people in the world, if only rivali 
amongst nations and communities gm 
place to co-operative construction and if tl 
politician’s task is, at least partially, hande 
over to an international board of traine 
scientific industrialists, economists and eug* 
nists who will think in terms of the who] 
world as a unit. A new educational schen; 
should be devised by a World’s Congress < 
foremost thinkers like Bergson, Einsteii 
Bertrand Eussell, Smuts, Spengler an 
others, with the special objective of weedin 
out mediaeval passions from the minds of th 
coming generation, and for training them t 
a proper grasp and sufficient appreciatio 
of the beauty and powers of Science. Tt 
joy of life for the grown-up men will 1: 
provided not in designing means for th 
plunder or exploitation of our fellow-me 
in various ways, but in administering 1 
their needs, and in free development an 
display of the finer faculties of the mind. 


Addresses. 

soil, the seed, the root or such other part of tl 
plant as is expected to respond to the treatment, 

The seed can be treated by (a) subjecting it I 
spark or electric discharge at high potential < 
over 1,000 volts, (6) exposure to violet ray 
ultra-violet rays or X-rays, or (c) being shown i 
a radio-magnetic bed which is prepared by bur; 
ing iron wire-netting to a depth of 6 inches an 
connecting one end of it to a radio antenn. 
Of the different treatments, X-ray and radi< 
magnetic give the most satisfactory results t 
facilitating quick germination, rapid growth an 
increased yield. Uitra-violet comes a close secon 
and high tension spark a near third. 

The soil can also be energised by the trickle 
an apparatus which pumps ionised air, ozon 
nitrous gases, etc., under high pressure into tl 
soil and subsoil around the seed or the roots of tl 
growing plant. The treatment has proved high] 
effective, hastened germination, resistance to 
variety of diseases and increased yield heir 
obtained. 



January 1934 ] 


CURRENT SCIENCE 


259 


Other treatments which have proved effective 
are: ( 1) a modification of the radiomagnetic method 
which consists in putting the netting around the 
plant instead of under it, and (2) energising flowers 
with the aid of a pocket dynamo. In the latter 
case, the treatment must be very mild, for, other- 
wise, it may prove lethal to the flowers. 

There is practically no important seed or plant 
which does not respond favourably to the different 
treatments. The spark, the trickier and the 
radiomagnetic can all be easily adopted by even 
laymen. Seed depots can easily supply treated 
seeds in insulated bags. The X-ray and ultra- 
violet ray departments of hospitals and schools 
should be in a position to help with the treatment 
of seeds. 

The last part of the address is devoted to a 
discussion of the pros and cons of the electro- 
culture treatment. The author also answers a few 
hypothetical questions relating to the efficiency 
and mechanism of action of the different treat- 
ments. 

Dr. Nehru’s efforts deserve much praise, 
particularly >^hen considering that his researches 
were carried out in the midst of his arduous duties 
as a civilian. It may^ however, be useful to point 
out that most of his observations are of the 
qualitative type and require to be supported by 
systematic, quantitative data. We are yet 
ignorant of the nature of the various factors that 
influence the stimulation or otherwise by different 
forms of energy and unless the fundamentals are 
clearly defined, it will be exceedingly difficult to 
standardise a system of treatment that could be 
universally adopted. 


Mathematics and Physics. 

President: Prof. S. K. Mitra, D.sc. 

In his presidential address, Prof. Mitra has 
attempted to present a survey of the present state 
of knowledge on the transmisision of radio waves 
round the earth, starting with the fundamental 
work of Hertz during the last quarter of the last 
century. The address incorporates the results of 
the investigations carried out in Calcutta by Prof. 
Mitra and his associates during the last few years. 

A brief statement of the theoretical and practi- 
cal aspects of the problem is followed by an 
examination of the electromagnetic field at differ- 
ent distances from a radiating antenna, on the 
basis of botli a flat and a curved earth. The 
hypothesis of an ionised layer put forward by 
Kennelly and Heaviside, the formulae of Watson, 
van der Pol, and Eckersley based on theoretical 
considerations and the well-known semi-empirical 
formula of Austin are next considered. 

In dealing with the advent of short waves. Prof. 
Mitra rightly ascribes the discovery of their 
I'emarkable range and other properties to the 
work of radio amateurs in Europe and America. 

The section on the ionosphere covers develop- 
ments up to date relating to the results obtained 
by radio methods on the constitution of the upper 
reaches of the earth’s atmosphere. The stratifica- 
tion of the ionosphere into two main and two 
subsidiary regions, the effective heights and 
ionisation contents of the strata at different parts 
of the day and during different seasons of the 


year, the effect of the earth’s magnetic field on 
the dispersive character of the ionosphere in 
causing a rotation of the plane of polarisation of 
the down-coming wave and the phenomenon of 
double refraction and allied questions are dealt 
with. The depth of penetration of a wave pulse into 
the E or the higher ionised region has been estimat- 
ed by measuring the time difference in arrival of 
the two split components of the down-coming wave 
using the method of Breit and Tnve. In dealing 
with ionic density, the curve of hourly variation 
in Calcutta obtained experimentally is compared 
with that calculated after Chapman. It is pointed 
out that abnormal fluctuations of ionic density 
occur during the monsoon months. 

In regard to the agencies responsible for nor- 
mal and abnormal ionisation, the role played by 
the ultra-violet light and of neutral and charged 
particles from the sun, terrestrial thunderstorms, 
meteor showers, etc., are discussed. Prom com- 
parison of curves of variation of ionic density 
from 0600 to 1400 on 21st August 1933, the day 
of the solar eclipse and on the preceding and 
successive days, it is concluded that ultra-violet 
radiation from the sun is the principal if not the 
only cause of ionisation and that the corpuscles 
have little or no effect. 

While the above is intended as a summary of 
Prof. Mitra’s address, it may not be irrelevant to 
draw attention to a few points in it. It is doubt- 
ful if the statement “ It is found that with certain 
medium wave-lengths, the best working wave- 
length is about 1/3 0 0 the distance which 

separates the two stations” (page 9) has any 
substantial basis. Incidentally, curve I in fig. 4 
is not in agreement with Prof. Mitra’s conclusion. 

The wave-length of Rugby (GBR) is slightly 
inaccurate ; it is 18-75 km. and not 18-8 km. 

In considering long distance transmission, no 
conclusive evidence exists to definitely support 
the assumption of transmission of long waves by 
multiple reflection and of short waves by the 
“ long hop ” process as shown in figs. 5 and 6. 

The curve in fig. 11, illustrating the equivalent 
electron density with height requires explanation. 
Is there any evidence to indicate that the mini- 
mum electron density at a height of 80 to 100 km. 
can be as low as 10 per c.c.? Again, is it possible 
that in the other three regions, the minimum 
equivalent electronic content per c.c. can be of the 
order of 100 or less ? 

In the concluding part of his address, Prof. 
Mitra has referred to broadcasting on loss than 10 
metres. It is not clear what is meant by “ And 
since upwardly directed rays of short waves pierce 
the ionosphere at all angles of incidence, there is 
absolutely no fading.” It cannot be that antennse 
on these wave-lengths will be deliberately designed 
to radiate vertically. Further, penetration of 
the ionosphere by the radiated wave even at 
these low wave-lengths does not take place at all 
angles of incidence. 

These' technical points apart, Prof. Mitra’s 
recommendation of district broadcast schemes on 
less than 10 metres may be satisfactory for 
cities and a few selected areas. But as a scheme 
applicable to the whole country, a comprehensive 
examination of the problem will show that it is 
not easily practicable. 
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Chemistry. 

President'. Dr. Horace B. Dunnicliff, M.A., sc.D., 

P.I.C.j I.E.S. 

In dealing with a subject of the utmost impor- 
tance, the role of chemistry in the advancement 
of India, Dr. H. B. Dunnicliff has introduced a 
very refreshing departure from the usual practice 
of Presidents to deliver discourses on recent deve- 
lopments in special branches of chemistry. The 
address is most opportune ; it is a matter of great 
importance and urgency for a developing country 
that all chemists “ should realise their responsi- 
bility to the community and appreciate, how, in a 
spirit of service, they can subscribe to the progress 
of their native land and bring to their fellowmen 
the benefits of systematic scientific study.*’ In 
India to-day, there is a growing need for men, who, 
by virtue of the training they have received, can 
help in the improvement of the conditions and 
amenities of life and assume a share in the deve- 
lopment of the country. For this purpose the 
younger generation must be adequately equipped. 
Perhaps the most pressing need to-day is to 
provide an efficient educational system so that 
it would ensure a sound training in the discipline 
and fundamental truths of both theoretical and 
practical chemistry and involve the provision of 
technological institutions in every city of commer- 
cial importance in India.” “ Equally important 
is a continuance of the systematic development of 
all branches of agricultural chemistry and soil 
physics accompanied by an initiation of industries 
to deal with nature’s products under systematic 
and scientific control. Other national obligations 
are the organisation of pharmacy, the introduc- 
tion of a Foods and Drugs Act in every province, 
tile establishment of more laboratories as for 
public health, provision for better sanitation and 
regulated sewage disposal which, properly admin- 
istered, serves the dual function of improving 
public health and fertilising the land. ” 

Equally important is the need for improving 
the pay and prospects of the practising chemist, 
Tiie tendency in the technical world is to try to 
obtain “ the services of chemists at salaries which 
would not attract other professional men, for 
example, engineers of equivalent qualifications. 
It is not reasonable to expect first class results 
from second class material and as in every other 
walk of life, the best men will go to those who 
offer the best prospects. The chemist, by the 
nature of liis training, is a disciplined and docile 
worker who carries out his duties conscien- 
tiously and without fuss. I therefore invoke the 
sympathy of all Governments and all private 
employers and earnestly beg them to offer to 
chemists such terms of engagement and prospects 
as will enable them to carry out their duties free 
from anxiety about the necessities of life and 
without embarrassment concerning the suitable 
education of their children. ” 

A critical examination of the case for an Indian 
Chemical Service suggested by Prof. J. F. Thorpe 
who, as long back as 1920, expressed the view that 
the development of chemical industries in India 
could only be adequately realised through the 
agency of an efficient Government Chemical 
Service having as its primary objective the 
encouragement of industrial research and deve- 
lopment, reveals that the administrative and 
teQhD4cai difficulties of the proposal are too many. 


General industrial research is better carried out 
by an individual who has an abiding interest in 
the discovery he makes and who, while in safe 
receipt of a living wage, stands to make great 
profits as a result of successful investigation than 
by a Government official who is securely employed 
on terms of continuous service. The only 
possible department in which centralisation is at 
all possible is in the case of appointments dealing 
with analytical work which have a common basis 
of qualifications and in the institution of a 
Central Bureau of records, information and 
advice. There would also be a distinct advantage 
in having a “ Central Laboratory, very well 
equipped, which would be an All-India Bureau of 
Standards, and to which analytical and testing 
work of almost any kind could be sent and dealt 
with by well-qualified chemists, physicists and 
engineers on payment of fees. This laboratory 
would be served by smaller laboratories in impor- 
tant places, of which the scope will be limited .... 
The function of the subsidiary laboratories should 
be confined to general types of analysis to 
relieve the central laboratory from undue pressure 
and guarantee speedy disposal of routine 
samples.” 


Zoology. 

President: Prof. P. R. Awati, b.a. (Cantab.), 

D.I.C., I.E.S. 

Prop. P. R. Awati puts forth a vigorous plea for 
the introduction of biological studies in our 
elementary and secondary schools. He rightly 
deprecates the unimportant position biological 
sciences have been assigned," in spite of their wide- 
spread educational importance. “Pood produc- 
tion, cattle breeding, dairy farming, fruit 
cultivation, control of pests damaging our crops 
and prevention of the diseases of our cattle require 
a trained body of experts in the various sub- 
sciences of biology. ” 

The application of biological knowledge to the 
needs of every-day life would be far more insistent 
than that of physical sciences but the attention 
given to biology is quite incompatible with the 
service that this science has rendered to mankind. 
The cytologist, the entomologist, the biochemist, 
the mycologist, the bacteriologist and the eugenist 
all meet on the common ground of biology and 
the contributions of every one of these have done 
much to lighten the burdens of life. 

The amount of ignorance therefore that pervades 
the average mind on biological problems is 
immense. Some of our greatest statesmen would 
probably pause before they answered where their 
hearts lie in their body and this is mostly due to 
the ap .thy on the part of the educational author- 
ities, — especially in India, — towards biological 
teaching. And again, it is in this country, more 
than any other, that a strict censorship, based on 
a certain unreasonable attitude of mind, is 
exercised over sex education, which, doubtless, 
should form an essential part of the educational 
equipment of every future citizen. The impartial 
examination of issues like marriage, inbreeding 
and outbreeding, the caste system and indeed of 
our theological concepts themselves would yield 
results extremely useful in unravelling many 
complicated tangles of our social systems. 

Prof. Awati is of opinion that the future of 
India will largely depend on ^ coipsid^ratigp of 
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many of her problems from a sound biological 
point of view. But the truth must not be hid 
that public opinion and public co-operation are 
both necessary for any successful termination of 
such a venture. For this purpose, wide-spread 
and popular propaganda and the commemoration 
of great biologists that lived and did meritorious 
service to mankind are necessary. In the 
popular mind there still exists the belief that 
biology merely consists in the repetition of long- 
winded names and the dissection of numerous 
dead bodies. Measures must be taken to dis- 
abuse the popular mind of this mistaken notion. 

Prof. Awati concludes his inspiring address with 
an appeal for the introduction of biological 
education in every grade of teaching. 

B. R.S. 


Botany. 

President : Prof. R. H. Dastur, M.sc. 

PjROF. R. H. Dastur departs from tlie traditional 
practice and speaks on the mighty but enticing 
theme of the nature of living matter. 

The subject has attracted the attention of 
thoughtful men from the earliest times and, 
^although no substantial progress has been made, 
*it has yet led to more divergent views than any 
other theme recorded in human history. The 
philosophers of the pre-evolution days devoted 
considerable amount of abstract thinking to the 
subject, and arrived at diverse metaphysical 
concepts which, though highly fascinating, have 
yet failed to explain the concrete character of the 
world of reality. The scientists of the later times 
have sought to explain the evolution of living 
organisms as being governed by the universal law 
of redistribution of matter and energy, but they 
also differ fundamentally in their views regarding 
the nature of life. As the result of the above, we 
now have diverse schools of thought the guiding 
principles of which may be designated (1) Vitalism, 
(2) Mechanism, and (3) Holism. 

The vitalisfcs argue that living bodies exhibit (1) 
a spiritual and a mental character which cannot 
be explained in terms of matter and energy, and 
(2) the capacity of producing antigens for the 
reproduction and differentiation of tissues and for 
the unceasing transformation of energy, a pheno- 
menon which is opposed to the second law of 
thermodynamics. The mechanists, on the other 
hand, point out that various phenomena which 
were once regarded as being vital have since been 
explained in terms of physics and chemistry. 
Although certain aspects of life may still be inex- 
plicable, the living cell does, as a whole, obey the 
more important physical and chemical laws. With 
further enquiry, all the phenomena associated 
with life should be explicable in terms of matter 
and energy. A compromise between the two 
extreme views is provided by holism which 
enunciates that matter and life are not distinct 
entities, but that they overflow into one another 
to form the progressive series of the great process 
of whole-making. This theory has found some 
acceptance in recent years, but it is rather diffi- 
cult to see how it differs from vitalism. “To a 
man of science it carries no conviction : to an 
enquiring mind it brings no relief.” 

Our knowledge of the physics and the chemistry 
of protoplasm has lately increased considerably 
and while, on the one hand, we find that the 


ordinary physical laws cannot be applied to it, 
there are yet several phenomena of life which can 
be readily explained in terms of modem colloid 
chemistry. Furthermore, we have succeeded in 
not only isolating but also establishing the chemi- 
cal nature of many of the delicate agents — the 
enzymes, the harmones and the vitamins — 
employed in the laboratory of the living organism. 
Recent developments in the technique of tissue 
culture have also enabled us to grow and to study 
changes in portions of the living body as distinct 
from the organism as a whole. 

Our concept of the unit of life has lately under- 
gone considerable change. The nucleus which 
controls the reactions in the cytoplasm is itself 
made up of the chromosomes which, in turn, are 
composed of the genes. The invisible proiogene 
is thus the first manifestation of life on tliis earth 
and the most pressing problem of the day is to 
determine the precise nature and the manner of 
functioning of the gene. 

Recently, evidence has been obtained to show 
that living cells give off characteristic radiations 
which induce division in other cells. The genes 
themselves can be induced to undergo mutation by 
treatment \’^ ith X-radiations. In the light of these 
and the fact tliat, by the complex working of their 
energy, tlie genes can transform inorganic matter 
into their own substance, the plienomenon of life 
would appear to be one of rhythmic interplay of 
the energy of these radiations with its environ- 
ment. 

The knowledge of life must help the causes of 
human betterment and progress. It has got an 
ethical value and will raise mankind towards the 
highest level of perfection. It can be obtained 
only as the result of constant endeavour and 
steady endeavour on the part of those engaged on 
the enquiry. To this end, the science of the 
future shall be directed and it may even be that 
the science of life will give new life to aU the 
sciences. 


Geology. 

President: Prof. K. K. Matliur, B.sc. (Hons.), 

A.R..S.M. 

In liis presidential address to the Geology Section 
of the Indian Science Congress, Prof- Mathur 
deals with some “ Problems of Petrogenesis in the 
Deccan Trap ”, witli special reference to the rocks 
intrusive into the Deccan Trap proper. These he 
classifies into three groups : {a) the ‘ trachytic ’ 
or acid type consisting of granophyric trachyte, 
rhyolite, fclsite, microgranite and granophyre ; (&) 
syenite, diorite, nopheline-syenite, monchiquite, 
and other lamprophyres wliich constitute the 
central mass of Mount Girnar; and (c) olivine 
bearing rocks consisting of olivine-gabbro, olivine 
dolerite, oceanite, peridotite, limburgite, etc. 

The rocks of the first group occur as large and 
small dykes, lava flows, and laccoliths intrusive 
into the Deccan Trap. The peripheral hills of 
Girnar provide a beautiful example of a ring dyke 
of granophyre intrusive into the basaltic flows. 
In the hills’ of Utan and Dongri in the western 
part of Salsette, we have a large intrusive mass 
of micro-granite, felsite and granophyre. A 
laccolitic mass is illustrated by the Barela hills of 
Porbunder State. Among extrusive rocks may be 
mentioned the rhyolite flows of Pavagad hiU and 
the two horizonta-1 flows of aci4 beautifully 
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exposed in the quarries of Kharodivadi. A large 
number of chemical analyses of rocks of this group 
are now available and they show that they are 
invariably supersaturated with silica, and gener- 
ally show the presence of primary quartz. The 
genesis of these rocks cannot be wholly explained 
on Bowen’s liypothesis of crystallisation-differen- 
tiation, and it seems necessary to consider other 
alternative hypotheses such as the pure melting of 
sial ‘ palingenesis ’ and magmatic assimilation, 
i.e., the solution of sediments by the magma. 

A series of olivine-bearing rocks is developed in 
connection with the basalts and intruding into 
them ; and these appear to occupy a place com- 
plementary to that of the acid series described 
above. It appears that these olivine-bearing 
associates of the Deccan Trap may have two types 
of origin, depending on whether they crystallised 
from the normal basalt or from an ultra-basic 
melt. A full discussion of this problem involves 
a consideration of the physical conditions at some 
depth in the interior of the earth. 

Then coming to the interesting rock types com- 
posing the igneous complex of Mount Girnar, we 
have mainly to deal with the rocks of the central 
mountain which are of an intermediate character 
— syemtes, diorites, nepheline-syenites, and mon- 
chiquites- Of these the nepheline-syenites are by 
far the most interesting. The origin of these 
nepheline-syenites is intimately connected with 
the syenite and diorite of this hill by the presence 
of a common mineral which has been distin- 
guished under the sub-species ‘ Girnarite ’. It is 
also intimately associated with the masses of 
lamprophyre in a manner which suggests great 
fluidity of the felspathoidal magma at the time of 
its consolidation. There is very little doubt that 
the dark masses of lamprophyre are largely com- 
posed of small crystals of the ferro-magnesian 
minerals which occur in the associated diorite 
and syenite, and represent segregations from these 
magmas. A detailed microscopic study of these 
rock specimens has furnished evidence in favour 
of assuming a discontinuous reaction relationship 
among the ferro-magnesian minerals of the type 

01ivme-> Brown augite-> Green augite 

Much field and laboratory work is needed before 
we can arrive at a true solution of the origin of 
these rocks. With the diversity of types which 
occur in it, a study of their origin would cover the 
vast region of igneous petrology with all the 
intricacies of petrogenesis which await solution. 

There is a famous saying “He knows not 
England, who only England knows. ” This may 
truly be said of the Deccan Trap. 


Medical and Veterinary B-esearch. 

President: Lt.-Col. S. S. Sokhey, m.a., d.sc., 

M.D., D.T.M. & H., LMI.S. 
In the course of his address on the relation of 
research to training in medical schools, Col. S. S. 
Sokhey deplores the lack of scientific outlook in 
both the teachers of medicine and the medical 
practitioners in the country. With the exception 
of the great work of the Indian Research Fund 
Association, medicine in India is not productive 
in the sense that other sciences are. This is largely 
due to the fact that medical schools are not turn- 
ing out men with the desired scientific outlook and 
habits of serious application associated with trained 


investigators. Some teachers argue that the 
concern of medical schools is to turn out practi 
ers of medicine and thabmedical research as w( 
the training of research workers should be ca 
out in separate institutions which will be spec 
devoted to that work. Such *an assertion 
betrays the want of understanding of the sciei 
spirit of medicine and a tendency to treat 
subject as an empiricism. The ' present s 
of affairs is highly undesirable and in view oi 
prospects of increased responsibility for me< 
education in the country, it is desirable thal 
should pow make a critical examination of 
position and model our system of training a 
the lines pursued in Europe and America. 

Medicine has now attained the status of a scic 
so it would be faulty to speak of ‘ systems 
medicine. Pre-scientific systems are based 
false doctrines, so the only valuable th 
that remain of them are a number of d 
which are now being investigated by scier 
men. On the other hand, it is futile to w 
money on TJnani and Ayurvedic medical scl 
and hospitals which are" being conducted by 
who have neither scientific outlook nor scier 
training. It is true that there is shortage 
medical men in the country, but. the best wa 
meet the situation is to organise mobile dis 
sarics and large bodies of health visitors. 

The medical schools in India are still of 
‘ clinical ’ type and aim at only producing * pn 
cal doctors ’ — men and women who can be trui 
to recognise, by rough and ready means, 
disease symptoms and carry out treatments 
standard methods that they have been tau 
The training given in such institutions is fa 
because the students lose their critical faculty 
become prey to dogmatism. This is chiefly dn 
the unsatisfactory system of clinical study w 
reduces diagnosis to the level of empiricism, 
right type of training would be possible onl 
the students are taught to associate their clii 
observations with known physiological, path 
gical and biochemical plienomena so that i 
would have a real insight into the nature of 
condition that they are treating. The organ 
tion of teaching should also be improved 
appointing whole-time professors who will 
actively engaged in research. 

The pre-clinical sciences, anatomy, physiol 
and pathology are now being taught by wh 
time professors, but the latter receive practic 
no assistance in their work : nor do they I 
proper facilities for research. These defects she 
be soon attended to and the professors given 
requisite technical assistance and material fa 
ties for their researches. 

The importance of post-graduate training 
different branches of medicine cannot be o 
emphasised. The right type of students shoulc 
selected and encouraged to conduct original w 
either by themselves or in association with 
professors. The most promising among tl 
should also be assisted with Fellowships to proc 
abroad and work in the laboratories and clinic 
distinguished men. 

Col. Sokhey ’s address contains a few ho 
truths which none will deny. His condemnal 
of the Ayurvedic and IJnani systems is, howeve 
little too severe. Even empirical systems wl 
have proved consistently successful must hav 
scientific back-ground which the practitioners 



January 1934 ] 


CVMENT SCIENCE 


263 


those systems may not be in a position to appre- 
ciate. It remains therefore for the trained scien- 
tist to approach those subjects with some spirit of 
modesty and endeavour to explain the treatments 
and related clinical observations in terms of 
modern medicine. 


Anthropology. 

President: Ilai Bahadur Ramaprasad Chanda, 

B.A., F.A.S.B. 

In the Anthropology section Rai Bahadur Rama- 
prasad Chanda has dwelt in his presidential 
address on the origin and histoivv of the spirit of 
renunciation and self-sacrifice, i^rnmnnism, in the 
Hindu religion. From the writings of Megasthe- 
nes and other Greek travellers it is seen that the 
Buddhist sramanisls were of two kinds, the 
Hylobii (vdnaprasthas) and the Bikshus^ Yatis^ 
and Sanydsls, who practised self-mortification 
and meditation. Suicide, as the final act of 
asceticism, which was in vogue at the time, had 
not the support of early Buddhist and Brahmanio 
records, though some others sucli as Nirrjranthas 
and Jain sramancts had glorified it. In more 
remote days, -i.e., in the days of Apastamha, 
s ram anas were not regarded as superior to gri~ 
hasihas. The extracts from the earliest Pharnia- 
sutras show that one could attain moksha by 
performing the pious deeds of a householder, and 
the srarnanas were not sanctioned by the Vedas. 
Sramanism could not have been an offshoot of a 
Vedic Aryan institution, bijit must havj^ had its 
origin outside the pa^ of Vedic Aryanism. 
Among the Vedantisb.s,_tlie school of Badarayana 
was opposed to a non-Aryan origin of sraynanisni. 
According to the Vedtota-sutra moksha can be 
attained only by the knowledge of Brahman- 
Atman and one need not perform the Vedic rites 
of a householder but may renounce karma and 
pursue the knowledge of Brahman as a sramana. 
Jaimini on the contrary contends that the rites* of 
a householder* such as agnihotra must not be given 
up in the face of the direct opposition of the Vedas. 
The President ti’aces the origin of s ram an ism to 
the yafis of the pre-Vodic age. That they l\ad 
been prominent in tlie days of the Indus 
civilisation is seen from the various postures of 
the figures discovered at Mohenjo-Haro. They 
were sorcerers and medicine men and later adopted 
the practice of renunciation and sejf-mortification 
as an effective means of acquiring supernatural 
powers. This quiet non-Aryan institution gra- 
dually overcame tlie old Brahmanism and became 
modified by it. The later smriihis and purdnas 
and Manu advocated it. The rise of Sankara in 
eighth century A.T>. gave a fillip to sratnanism, 
Sankara organised the Brahminic order of Danda- 
sanydsis which still survives. Since his days’ the 
Vedanta-sutra of Badarayana has become the 
basis of almost all .the Brahman reformers, 
whether Vaisnava or Saiva. To-day sramanism 
or the renunciation of the worldly pleasures is 
held in highest veneration by the Hindus, and it 
Is now believed that siddfd or moksha is possible 
Dnly for a sanydsi. In Bengal the modem 
l^aisnavas, i.e,, the followers of Caitanya, and the 
SdJetas give preference to bhakti as a means to 
ittain moksha. This peculiarity of Bengali psycho- 
ogy is attributed to a physical trait, brachycephaly. 
I?he chajLge that most have happened among the 
/edic Aryans in the remote past was perhaps 


similar to tlie quite recent tendency among 
educated Bengalis to seek initiation from sdtZ/iWs. 
While Sramanism has ma<le great contributions 
to Indian culture and philosophy, it has liberated 
toxins in the social organism which have under- 
mined its health. By dying without issue for 
hundreds of generations some of the best elements 
of the population have been eliminated, leading to 
the decline of the Hindus. 


Psychology. 

President : Manmatha Nath Banerji, m.sc., b.l. 

The address commences with a reference to the 
organisation and work of the Indian Psychoana- 
lytical Society and the Indian Psychological 
Association which were inaugurated in 1922 and 
1926 respectively. The former is affiliated to the 
International Psychoanalytical Association w^hose 
ostensible object is to popularise the basic 
principle of the unconscious life of the human 
mind and tlie technique of psychoanalysis as a 
curative agent of ment al obsessions. The address 
proceeds to point out that ancient religious 
pliilosopliies of India and her social and cultural 
structure were based on psychological foundations. 
It is maintained on the authority of ancient 
scriptures, that the purification of mind is the 
source of liappiness, spiritual and secular and for 
the eradication of all antisocial tendencies. Then 
a plea is entered for the revival of the study of 
applied psychology for the salvation of so vast a 
country as India, a hundred times more extensive 
work on psychology is necessary than is being 
done now. In India there is enough scope for 
hundreds of Laboratories and Institutes, not 
necessarily in the Universities and Oollegos, but 
managed by outside agencies as well.” The 
practical applications of psychological researches 
in the practice of medicine, in the education of 
the normal and abnormal child, in the selection of 
vocations, in tlie control and management of the 
criminal, in the ordered progress of industries and 
in the stability of society, must make the study 
superlatively important. The power to utilise the 
results of psychological studies for vocational 
guidance and' selection is perhaps an important 
one and it may even he said to be an indispensable 
equipment of the teacher and not one in a hun- 
dred has the correct appreciation of this branch of 
knowledge of the cliild mind for a proper evaluation 
of its normal working, its potentialities and its 
inherited predispositions which have to be cave^ 
fully w^atched, controlled and developed. For lack 
of adequate scientific training of the teaclier, 
there is a great waste of precious human material 
which, if wisely handled, ought to contribute to the 
prosperity of the state. A medical examination of 
the school children is no doubt desirable, but still 
more important is a “ thorough mental survey of 
the youth of the country ”, It is necessary 
that every scholar should bo given mental and 
scholastic tests at least twice during his career 
and his personality tested to detect if anything 
went wrong, by one thorouglily trained in experi- 
mental psychology and psychoanalysis. ” In 
America and Europe intensive efforts are made to 
provide vocational guidance to school cliildren and 
to recruits to the army and air service in regard to 
their suitability for the kinds of service in these 
departments. Incidentally such experiments 
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throw side lights on the mental capabilities and 
physical fitness of the youth for services not 
contemplated by them and the record compiled 
by the American psychologists after examining 
I'TS million young men, must be an excellent 
body of reference for similar work in India. 
Considering the heterogeneous admixture of pupils 
in the class rooms, drawn from all the strata of 
society, whose body and mind are a perfect 
enigma, a state of emergency has arisen which 
requires tba.t every University and school agency 
should frame regulations for appointing for every 
school and college one medical man and a 
psychologist trained in experimental psychology 
and psychoanalysts to conduct periodical exami- 
nation of the physical and mental liealth of every 
boy and girl’’ with a view to suggest remedies for 
the deficients, to segregate the abnormal, to 
reform the criminal and to elevate the desirable. 
In the course of such examinations, the pyscho- 
logist should keep an eye on the vocational 
aptitudes of the scholars and after repeated tests, 
should be able to prescribe for the scholars 
the careers for which they have a natural 
bias. Such tests must be extended to the 
factories and mills where a large number of people 
of all ages and both sexes are employed and the 
results of experimental studies must yield valuable 
information in regard to the pre-disposing causes 
of fatigue, their removal, the introduction of others 
wliich make for increasing output and eliminating 
premature wear and tear of the human body and 
mind. The administrative authorities of largo 


[January 1934 

concerns and departments, including Govern- 
ments, realise theoretically that a contented 
workman will put forth more than double the 
quantity of energy that a discontented worker will, 
but few will take the trouble to find out the causes 
which make so much difference between content- 
ment and dissatisfaction. They are not entirely 
due to wages. More often than not they arise 
from maladjustment of the genius of the workman 
and the nature of the work in whicli he is employed 
and frequently by a slight alteration in the posi- 
tion the workman is capable of putting forth his 
maximum talents. The knowledge of adult and 
juvenile psychology and a disposition to create 
comforts by granting adequate wages would earn 
for the management infinitely more profit than 
ignorance, want of courage and niggardly policy. 
It may be recollected that a division of applied 
psychology was added to the Carnegie Institute of 
Technology in 1915, known as Division of Co- 
operative Research which conducts surveys for 
individual firms. In every enlightened country 
there are Psychological Corporation, the Personnel 
Research Federation and the National Research 
Council engaged in the investigation of industrial 
psychological problems and in India, except the 
psychological laboratories attached to the Univer- 
sities, there is hardly an institute comparable with 
what other progressive countries possess. EacJi 
province must organise its industrial psychological 
station, vocational guidance institute, experi- 
mental psychological laboratories, and mental 
surveys of school children. 


Asiatic Society of Bengal. 


^HE 150th Anniversary of the Foundation of the 
Asiatic Society of Bengal — India’s Oldest 
Society— was celebrated on the 15th of January. A 
banquet was arranged on the occasion for a distin- 
^lished company. Dr. L, L. Fermor, the President, 
in his speech, outlined the history of the Society 
founded by Sir William Jones for inquiring into 
the history, civil and natural, the antiquities, 
laws, arts and sciences and literature of Asia. The 
Governor of Bengal paid a glowing tribute to the 
Society for its splendid record of work. “ Giants 
have been associated with the activities of the 
Society from the beginning and more than a score 
of men had won for themselves a place in the 
world’s encylopaedia of scholarship. ” 

The Bombay Society and the Ceylon Society 
founded in 1827 and 1845, respectively, were botli 
inspired by the successful preliminary work of the 
Asiatic Society of Bengal. The administration and 
the publication work of the Indian Science Con- 
gres.s, founded in 1914, is looked after by the Asiatic 
Society when the Congress is not in session. 


The following honorary anniversary members 
were elected on the occasion : His Royal High- 
ness the Prince Damrong, Rajanubhab of Siam, 
Buddhist Scholar and President, National Library, 
Bangkok ; Professor Arthur Christenson of 
Norway ; Professor Taha Hussain ; Sir John 
Marshall, late Director-General of Archaeology ; 
Dr. Rabindranath Tagore; Dr. Can Kan, Presi- 
dent, Batavia Society of Arts and Sciences, Java ; 
Sir Sidney Burrard, late Surveyor-General of 
India; Professor Albert Einstein, Member of the 
Royal Prussian Academy of Science ; Professor 
Hedin, Geographer, Sweden; Professor Lacroix, 
Secretary, Academy of Sciences, Paris ; Dr. Henry 
Fairfield Osborne, President, American Museum 
of Natural History, New York; and Lord Ruther- 
ford, ex-President, Royal Society of England. 

Messages of congratulation have been received 
from the Viceroy, the Royal Society, the British 
Museum, and several institutions in America and 
Australia. 
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Shellac in the Moulding Industry- 

By N. Narasimha Murthy, m.sc., a.i.i.sc. 


OHBLiLAC was used in India as the plastic 
^ materia] in the manufacture of bangles and 
sealing-wax. The moulding powders made with 
shellac are similar to sealing-wax in composition 
but contain a greater percentage of fillers. These 
moulding powders in admixture with various 
natural resins such as copal, dammar and bitumen, 
were extensively used in foreign countries for 
making door knobs, bottle stoppers, push buttons, 
terminal heads, radio-dials, etc. With the advent 
of gramophone industry and the increasing use of 
shellac in the electrical industries the price of 
shellac went up and cheaper synthetic substitutes 
came into use. 

The synthetic substitutes used for making 
gramophone records are celluloid, cellulose acetate, 
cellulose xanthate and resorcinol-formaldehyde 
cesin. Tlie records made from these rosins in 
contrast to the sliellac solid stock records have 
the advantages of light weiglit and non-fragility. 
But tlie use of the trailing needle to overcome 
aeedle-drag, and the resiliency of the sides contri- 
Dute towards distortion of sound especially at high 
Tequencies. The impressions are not even, and 
n some cases they are only sub-permanent. 
Besides, they wear out the stampers during: manu- 
'acturo. Hence the substitutes have not made 
OLiuch headway into the field of gramophone 
ndustry ; and still, nearly 50 per cent, of the 
Dutput of shellac is consumed in this industry. 

In the electrical industry shellac is chiefly' used 
’or bonding mica, and for making laminated tubes 
md boards. The synthetic substitutes used for 
nica is the glyptal resin, the phenol formaldehyde 
■esin being unsuitable as it does not wet mica, 
jrlyptal, however, is very costly when compared 


Science 

The Malpaharias and the Census of 1931, — Mr. 
Sasanka Sarkar, Anthropological Laboratory, 
ndian Museum, Calcutta, writes : — In the Census 
Report of Behar and Orissa iov 1931 (p, 233), it is 
tated that the “ Malpaharias speak a language 
7hich has been classified as a form of the western 
lialect of Bengali.” It is true that some Malpa- 
larias have adopted a corrupt form of Bengali as 
heir language but in the course of my investiga- 
ions among them in 1929, I found that the villages 
nder Bugalows, Litipara and. Kunjbona still 
otain Malto as their mother tongue. The excess 
f 7,560 individuals mentioned in page 245 of the 
amo Report over the total population is without 
oubt due to the Malpaharias who have not given 
p Malto as their mother tongue. The above 
ontention is also borne out by the statements of 
Ir. Tallents, who wrote the Census Report for 
Uhar and Orissa in 1921. He wrote : On tlie 
order country of Bugalows, Litipara and Kunj- 
ona in Pakur there are people who call them- 
ilves Malpaharias but speak Malto and inter- 
larry with Saurias.” 

* 9|C « 

India in 1981-32 . — This annual publication 
hich is familiar to most of our readers includes 


especially with the present price of shellac and is 
said to deteriorate on ageing. 

The phenol-formaldehyde resin has replaced 
shellac to a large extent in the laminated boards 
and tubes industry, chiefly on account of its 
i‘esistance to heat. It suffers, however, from the 
defect known as tracking and is not well suited 
for high voltage insulation for which shellac is 
preferred. 

The phenol-formaldehyde resin is cljiefly used 
for composite moulding of electrical objects like 
swdtcli covers, bases, socket plugs, and for objects 
of general utility such as umbrella liandles, brush 
backs, etc. Shellac can be used in place of bakelite 
for most of those objects where resistance to heat- 
above 80°O. is not essential. The necessary 
mechanical strength can be impaited by using 
fibrous fillers sucli as fabric, wood flour, asbestos, 
etc. The heat stability can bo improved by 
curing under high heat and pressure in the presence 
of accelerators just as in the case of bakelite. 
Improvement in the resistance to water can be 
brought about if shellac modified by chemical 
treatment is employed. 

The present low price of shellac and diminished 
exports is a suitable opportunity for starting 
moulding industries in India using shellac. 
Research work should therefore be undertaken in 
collaboration with well-equipped electrical labo- 
ratories in India wherein tlio shellac com- 
position could be moulded to the required shape 
and then subjected to tests. No foreign country 
can be depended upon for the continued 
consumption of our raw products, and only in 
finding a market in our own country, can a future 
for shellac be ensured. 


News. 

reports of the progress acliicved during the year 
in the field of Agriculture and Industry, Health 
and Education, and the various scientific surveys 
under the control of the Imperial Government. 
Thanks to the Imperial Council of Agricultural 
Researe.h, a scheme of provincial research on Rice 
was instituted under whicli “ all species isolated 
will be fully described, maintained and made 
available to all parts of India and Burma, selected 
types will be interchanged and a botanical and 
agricultural survey made of local rices in each 
province. The scheme provides for a chain of 
research stations with suitable sub-stations for 
special tracts.’’ The Imperial Council of Agricul- 
tural Research continued to foster agricultural 
and veterinary research as an all-India body 
and subsidised research in five Universities and 
assisted schemes of research connected with the 
Sugar Industry and the locust problems besides 
several other schemes bearing on agriculture and 
live-stock. With regard to cotton the most 
important development of recent years was the 
success obtained by a type of cotton known as 
Verum 262 which has been found to be wilt- 
resistant and far superior in staple to existing 
types. The record of work on tobacco too, is 
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noteworthy and the fact that India occupies a 
pre-eminent position in tlie tobacco growing 
countries of the world, and accounts for 90 per 
cent, of the total quantity grown in the British 
Empire, will serve to show the great need for 
intensive research in order to produce quality 
tobacco suitable for international markets. 
Encouraging results have been obtained from 
experiments directed towards the introduction of 
exotic varieties and improving plant and methods 
of curing. In tlie field of Medical Research, the 
Indian Research Fund Association financed 57 
enquiries connected with problems of malaria, 
kala-azar, leprosy, helminthological and nutri- 
tional diseases, the use of bacterio -phages in 
dysentery and cholera, maternal mortality, morbi- 
dity in child birth, sprue and the ansemias of 
pregnancy. 

Although the activities of the five surveys of 
India — archaeological, topographical, geological, 
botanical and zoological — were considerably 
restricted due to retrenchment of both funds and 
personnel, yet several outstanding results have 
emerged during the year. The final publication 
of the three -volume monograph “ Mohenjodaro 
and the Indus Civilization^’ edited by Sir John 
Marshall and published by IMessrs. Probsthain & 
Co., in a most attractive form is one of the note- 
worthy achievements of the year. The topo- 
graphical survey extended its work of surveying 
high mountain regions of Nanga Parbat and 
Haramush. The total area surveyed during the 
year was approximately 59,000 sq. miles. An 
improved form of ‘‘Macleod Bar” was made in 
the workshop at Dehra Dun and has been in 
constant use with the duplication of presses in 
the photo Zinco office at Dehra Dun. The geologi- 
cal survey issued a highly useful geological map of 
India on a scale of 32 miles to the inch, and 
published several important memoirs bearing on 
the coal resources of India. The Botanical and 
Zoological surveys maintained their usual high 
standard of activities. The valuable collection of 
butterflies in the Indian Museum was rearranged 
and due to the co-ordinated efforts of the anthro- 
pological and archaeological sections the identifi- 
cations of human and animal remains were carried 
out for the Bombay Natural History Society, the 
Harcourt Butler Institute of Public Health, 
Burma, the Calcutta School of Tropical Medicine 
and other institutions. 

* * * 

Pasteur Institute of S. India —The annual report 
of the Director of the Institute for 1933, which 
was presented before the annual general meeting 
held at Madras on the 19th December points out 
that during the year the mortality from rabies was 
the lowest rate on record being only 0 . 3S per cent, 
and this is probably traceable to the introduction 
of Paris Fixed Virus, and higher dosages for the 
treatment. The report, however, says that it is 
too early to draw conclusions regarding the efficacy 
of these innovations, and the experiments have to 
be continued. The Institute at Coonoor prepares 
vaccines for the treatment of rabies and during 
the year made it available in 107 centres distribut- 
ed throughout the Madras Presidency, the Mysore, 
Travancore, Cochin and Pudukotah States, and in 
the Nizam’s Dominions. The collection and tabu- 
lation of case cards and preparation of statistical 
records are being continued. 
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Lac Research in ZMtZia. — In his annual I'oport b 
the financial year 1932-33, the Special I nqiiij 
Officer, I^ac Cess Committee, dra.ws attention to 
few important achievements in I^ac Research du 
ing the year, such for instance, as the indexing^ « 
technical literature bearing on lac and allt( 
subjects, carrying out exhaustive verification t'‘ia 
of the tentative Americayi Bleaching Test whic 
has been claimed to be a means of standard! 
ing seedlac and gives an indication of its ag(^ an 
dewaxing of lacs by various solvent processes. Tl 
outstanding feature of the year was the sanctionir 
by the Indian Lac Cess Committee and the Giv 
ernment of India, of a scheme of applied ies(‘a,r( 
in the United Kingdom into shellac and la 
products in relation to modern consuming indir 
tries. The price of shellac was remarkably lo 
during the year and although this has helped 111 
retention of its use in the manufacture of big 
class gramophone records, the future does n< 
appear to be cheerful as the gramophone industr 
is a luxury trade and is liable to suffer severely du 
to economic depression. 

* * nt 

A Note on fog and haze at Poona during the col 
season. — By Dr. L. A. Ramdas and Mr. 
Atmanathan. — The note summarises tlie i-esiiKs o 
a study of fog or haze which occurs almost dail 
over Poona during the cold season. Tfie vaihif ioi 
of intensity and thickness of the plionomenon ha 
been studied both visually and phr)togra,phicall: 
from the 120-feet tower of the M(*teoiologica 
Office. The vertical distribution of temperatvir 
in the first 120 feet above ground during fog o 
haze based on observations taken with an Assnianj 
Psychrorneter is also discussed. The note cum 
eludes with a brief description of the effoctH o 
local winds on the distribution of haze. 

^ m 

On the nature of the fregyiency distribution q 
precipitation in India, during the monsoon months 
June to September. — By D. Sankaranarayanan.- • 
In this note rainfall of 68 representative Iruliai 
stations situated in the field of the moiisooi 
current is analysed with a view to tc\st th(‘ rwd ur' 
of the frequency distribution during tlu* monsooi 
months, June to September, and jUM-onlin; 
to the Pearsonian notation, are obt.a.iii("d for t hes< 
stations and the variations in their niagnit ud<‘ 
traced. The departures of those cons’tjint.s from < 
and 3 are tested for their significance. j)ape 
concludes with the remark that tlie dei)ai-tajr<'H an 
not sufficiently high to load to the assumpt<ion o 
a non-normal distribution over the greater part 
of the plains of India. 

* S|« * 

Himalayan Expedition Club.— Vsiih a vicuv t.< 
carry out the exploration work of t-he hitiuu'U 
unknown parts of the Ilimalayas, and encjouragt 
sportsmanlike spirit among Indians, and to pio- 
duce bold adventurous and intrepid young in(‘r 
for serial, marine and climbing (‘xplorntions, Mr, 
G. D. Joshi lias organised a CUub calleci Uu 
•Indian Himalayan Exploration Club”. Tin 
Club (Jontemplates carrying out of geographical, 
zoological, botanical, geological, and other scienti- 
nc research in the unexplored tracts. The Cluii 
will arrange to send annual expeditions to Jlima- 
j^yas; in the Summer of 1934: an expedition to 
Kailash is contemplated. Membership is opcm to 
all interested persons above the age of 18 years. 
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A strong Committee of distinguished people re- 
presenting different professions, has been formed. 
« * « 

Coynmon Indiayi Trees and how to know them . — 
An important publication from the Forest 
Research Institute, Dehra Dun, prepared by R. N. 
Parker, i.p.s., and illustrated by Ganga Singh, 
dealing with forty common trees njost conspicuous 
in the plains of India excluding the moist parts 
of Assam and Bengal and a trnct about 100 miles 
wide along the Sea Coast. The book whicli is 
amply illustrated has been prepared to meet the 
demand for a simple book on the common trees 
and not intended for botanists. The more com- 
mon botanical terms, which will be found essen- 
tial to follow the descriptions in the text, are 
explained in the introduction and with the help 
of the explanations and the illustrations, the lay- 
man not initiated into the phraseology of the 
botanist will be able to follow the text. The 
descriptions, uses, propagation and habitat of 
each tree are given and the book will be found to 
be very useful as a simple introduction to one 
important branch of nature study. 

# * * 

PrMerrL of Industrial Cherynstry, — Under the 
auspices of the Pachiayappa's College Science 
Association, Dr. B. B. Dey delivered a lecture on 
the “Problem of Industrial Chemistry in India” 
on the 13th December. In the course of his 
lecture Dr. Dey said that although the main 
industry of a country is Agriculture, yet several 
other requirements of man are supplied through 
other industries. Large quantities of sulphuric 
acid are used in these industries, and India 
imports more than 20,000 tons annually for 
her requirements. The lecturer then described 
the difficulties that industries had to contend 
against in India, such for instance, as the high 
railway freights, Tariff protection and transport 
facilities. The problem of Alkali manufacture 
deserves consideration and where fuel is scarce it 
should be possible to utilise electrical energy. 
Moneyed classes in India have to be awakened 
and by thus obtaining the necessary capital, 
chemical industries could be improved. India 
had plenty of raw’ materials and could harness 
labour. If properly utilised, there is a good future 
for industries in the country. 

« * 

Imperial Institute of Veterinary Peaearch, Mvk- 
tesar. — The anmial report of the Institute for the 
year ending 31st March has recently been publish- 
ed. Tlie report shows that researcli was organised 
under three sections : Pathology, Serology and 
Protozoology. In the Serology Section Mr. 
Haddow devoted the major portion of his time to 
the work on Rinderpest.. Satisfactory results 
have been obtained with experiments on the 
immunisation of calves with goat virus, and by 
virtue of its being cheap and easy to apply, this 
method will be the method of choice in those 
places where the animals can be treated at the 
optimum age. The question of concentration and 
fractionation of anti-rinderpest serum was inten- 
sively studied during the year, and it is hoped 
that in the near future it would be possible to 
improve a low potency serum to such an extent 
that discarding will be avoided, and to raise the 
potency of a normal serum to that which is 
required for the immunisation of very susceptible 
animals or as a curative agent, In the Section of 


Pathology, Capt, Datta made an intensive study 
of a peculiar foim of a liver cirrhosis and the well- 
know’n disease as Bursati both of which are met 
with in horses. In the Section of Protozoology, 
Mr. S. K. Sen made a definite advance in the 
subject of Theileria infection in cattle. It seems 
probable that the parasite responsible for the 
acute cases of Theileriasis is a species which lias 
not been recorded in this country. Experimental 
treatment of this parasite has not so ft"*,!’ been 
successful. 

Twenty- tw’o papers were published by members 
of the staff during the vear. 

* “ * * 

Peport of the Travancore Education Pefonns 
Comynittee.—We have received a copy of this 
interesting document wliicli wg hope to be able to 
review at an early date. The recommendations 
made for the reform of Sta.te Education appear to 
us sufliciently important to deserve longer and 
carefully considered notice. 

* * ♦ 

Indian Ecoyiomic Conference. — Prof. C. D. 
Thompson’s address delivered at the Economic 
Conference w'hich met at Chidambaram in the 
beginning of this month will be read with wide 
interest and we are not quite sure if all his theories 
and views on the ratio-exchange, currency and 
production and utility wall be accepted without 
demur. Our chief interest in the address is the 
reference to the exact sciences. While making out 
a cas’e for the position of economics among the 
sisterhood of exact sciences like Astronomy and 
Physics, f.ho Professor is reported to have stated 
that “man can only wait for astronomical changes 
and measure them so carefully that he is able to 
foretell many future changes,” and that “ if you 
ask the most learned Physicist to foretell where a 
newspaper dropped from a window will fall, he 
can do little better than a man who know^s nothing 
of Physics.” “ The Zoologist would be astonished 
if he were asked to prophesy the number of books 
on economics which w^ould be eaten by wdiite-ants 
next year.’ ’ Questions put in tliis form w'ill puzzle 
not only the scientists but the prophets of the Old 
Testament as w’ell. The business of the Astronomer 
is not to wait for the appearance of changes or 
phenomena in the sky and the motions of the 
Heavenly bodies, but by means of mathematical 
calculations anticipate them and watch their 
appearance w’hon it occurs. Within certain limits 
the meteorologist, by studying the data, is able to 
forecast tlie weather conditions. If the physicist 
were given all the data such as the direction and 
velocity of wind blowung at the time of dropping 
the newspaper, the initial push it receives at the 
time of the throw’, the w’eight of the paper and the 
nature of the surrounding objects, he wdll, with his 
mathematical calculations, be able to state within 
reasonable limits of precision the exact position of 
the landing, provided other forces do not intefere 
during the descent of the paper. Similarly given 
the number of w'hite-ants in a given locality, the 
pow’er of the consumption of each one of them 
during the twenty-four hours and the number of 
leaves in the books on economics, the Zoologist 
may accept the question and provide an answer. 
But tlje function of science whether exact or 
inexact is not to prophesy, but to investigate the 
truth which is carefully described. The former is 
the province of other departments of learning. 
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Reviews. 


Recent Advances in Physics (Non- 
Atomic). By F. H. Newman, D.sc., A.R.C.s., 
F.inst.p. 51 Illustrations. (London, J. &A. 
Oliurchhill, 1932.) 155. 

Professor Newman’s book “Recent Ad- 
vances in Physics (Non- Atomic) ” is a 
companion volume to the two volumes of 
Prof. Castelfranchi’s “Recent Advances in 
Atomic Physics The author has dealt 
with the subject under eight heads as fol- 
lows : — The wave-like character of Matter ; 
The general properties of Matter ; Acoustics ; 
Low Temperatures ; Electromagnetic Radia- 
tions ; Magnetism : and Electricity. It is true 
that in such an attempt as this, of dealing 
with recent advances in Physics, in a single 
volume, the choice of the topics is one of 
opinion. However, the author has made a 
truly representative selection of matter. In 
the chapter on Acoustics has been included, 
topics like Sound ranging and Architectural 
Acoustics, important from the viewpoint of 
Engineering. The subject of the propaga- 
tion of Electromagnetic Waves in ionised 
layers of the atmosphere which is being 
investigated by Professor Appleton and his 
co-workers has also been treated. One 
notices the omission of the treatment of the 
newest phases of Physical investigation, viz., 
Nuclear constitution, the Neutron and the 
Positron. Probably the book was in press 
before the announcement of the important 
discoveries in these fields. The Chapters on 


Electromagnetic Radiations and on Magnet- 
ism, deserve special mention for thoii 
elegant and detailed treatment. A feature 
of the book in contrast to Professor Oastel* 
franchi’s two volumes is that references tc 
original papers are given in the foot-noteg 
in addition to the bibliography at the end 
of each chapter. This book can be confi- 
dently recommended to Honours and J^ost- 

graduate students in Universities. 

* * * 

Causality: A Law of Nature ora Maxim 
of the Naturalist ? By L. ^Silberstein, rli.i). 
(Macmillan & Co., Ltd., 1938.) Price 15. (Irf, 
net. 

It has been thonglit by many a pliysicist 
that Determinism in natural phen()m(>ina, 
considered axiomatic in Science, receiv(^d a 
severe blow in Heisenberg's famous principle 
of Indeterminacy enunciated in 1927. Ev(u* 
since, there has been a keen contest bei.wecm 
the upholders of the traditional view and 
the modern iconoclasts with the result t.hat. 
the Law of Causality is considered to require 
a restatement. Prof. Max Planek lias ably 
upheld the deterministic view, holding that 
any indeterminateness in our knowledge is 
due to our imperfect powers, while to an 
ideal mind every event would be accurately 
determinate. He has also stressed the luui- 
ristic nature of the law of causality. TIu* 
book under review is an expanded version 
of a lecture deliyered by Dr. Silborsteiii in 
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Toronto on this burning question of the day. 
As the sub-title indicates, the author has 
laid particular emphasis on the view that 
the principle of causality is only a heuristic 
maxim and not a law of Nature. He also 
attributes the indeterminacy of phenomena 
such as radioactive disintegration to our 
finite knowledge. Dr. Silberstein has clothed 
his learning in a light garb and uses a 
vivacious style to bring the facts home to 
the layman. The notes at the end are 
interesting, particularly the one containing 
a collection of the views of various authors 
regarding causality. We have noticed a few 
peculiarities of expression and one addition 
to the short list of errata, viz., ‘‘commera- 
tion ” for ‘^commemoration’’ on p. 114, 
line 12. The book, on the whole, represents 
the aspect of the newer development in 
Physics as it appears to one trained in an 
earlier school. Coming as it does from the 
pen of one so well known as Dr. Silberstein, 
it is sure ^o command a wide circle of 
readers, and ^ye wish it the success it 
deserves. 

* * * 

A Century OF Pjrogbess Series : (1) Sparks 
from the Electrode. ByC. L. Mantell, pp. 127. 
(2) Time, Space and Atoms, By Kichard 
T. Cox, pp. 154. (3) Efontiers of Medicine, 

By Morris Fishbein, pp. 207. (The Williams 
and Wilkins Company, in co-operation with 
‘The Century Progress Exposition,’ 1933.) 

These three wonderful books like the other 
sixteen in “A Century of Progress Series ” 
are written by some of tlie most well-known 
authors. It may be said that these books 
are a landmark in book production, in as 
much as they aim at the layman under- 
standing high technical matter without 
much difficulty and have achieved a tremen- 
dous success. The style is easy and charm- 
ing. The get-up of the books is extremely 
nice, to say in a word. No student of 
contemporary knowledge can afford to go 
without reading them. 

A Century of Progress — 1833-1933 — was a 
period of extraordinary human activity, 
and it was but meet that the organisers of 
the “Exposition” thought it worth while to 
publish authoritative works on the different 
branches of knowledge, in such a way 
that the lay reader can get a comprehensive 
view of man’s achievements in the different 
branches of learning leading up to the various 
discoveries of moment, in a brief compass. 
It was a peiiod in which there was an extra- 
ordinary advance in man’s knowledge, for 


instance, of metallurgy, electricity and autc 
mobiles leading up to the construction c 
liners of huge tonnage in the order of ter 
of thousands, drudgings which go down t 
depths of the order of miles together, dow 
in the deep seas and aeroplanes and balloon 
rising to unimaginable heights where air i 
rare and life is extinct, only to cite a fe^ 
instances. The wondering reader canno 
but more than satisfy his curiosity afte 
reading these small books. These book 
which are written in easy and Understand 
able style, may well be placed in the hand 
of all students including High School pupil 
with much profit, as it will unhesitatingl 
go a long way in increasing their genera 
knowledge. 

Sparks from the Electrode. By 0. I 
Mantell. 

This book which is intended to give ai 
“ interesting although cursory understandin, 
of the part the electro-chemical iudustrie 
play in the United States ” in the words o 
the author, more than amply justifies th 
hope. 

The book opens with a chapter on “Th< 
Wealth of Niagara” giving an account o 
industrial development with the help of th< 
huge waterfalls. Like the development o 
power ftom Watt’s Steam Engine, harness- 
ing of Niagara Palls in the latter end of th( 
nineteenth century was an important evenl 
in the history of industry ; with small begin- 
nings, the scheme has now developed tc 
huge proportions, with power in tremendous 
blocks, power for the production of chemica 
and electric furnace products, electrical 
energy to operate chemical plants, and tc 
produce many alloys, to mention only a fe'v^ 
activities. 

Then follows the description in brief, and 
an account of various discoveries, by mer 
like Sir Humphrey Davy, Faraday, Volta, 
and others who built up the modern science 
of Electricity and Electrochemistry ; an 
account of the various uses to which electri- 
city is put in the modern day, in the kitchen, 
in health and beauty and in enriching 
nations. A special feature of the book is its 
beautiful charts and diagrams. 

Time, Space and Atoms. By Eichard 
T. Cox. 

The book opens with a quotation from 
“Eziekel” describing the measuring of 
things by Eziekel, and in what follows is 
to bo found the attempts of scientists in 
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making various measurements, beginning 
from the measuring of the speed of light to 
that of finding out the nature of molecular 
and atomic structures and the application 
of this knowledge. And a scientific account 
of the present-day knowledge concerning 
electrons and photons, radio-activity and 
quantum mechanics is given. 

The book is illustrated with beautiful 
diagrams to help understanding. 

Feontiers of Medicine. By Morris Fishbein. 

A special feature of this volume is its 
narrative form. Starting from the very 
earliest periods right up to the present-day 
medicine, with all its intricacies involving 
the use of mechanical accessories, an account 
of the medical progress is given in a manner 
which makes it a delightful reading. At the 
end of the reading one will be left wonder- 
ing how it was at all possible to know so 
much in such a short time. As long as 
humanity lasts the science of disease and 
its cure must last. With the growth of 
man’s ingenuity there is a proportionate 
growth of his understanding of the ‘Mils to 
which man is heir ” and his attempts to 
get immune to it. An account of man’s 
struggle in this direction and his successes 
in his attempts are here given. Modern 
medicine “does offer the living of most 
lives to the maximum period of expectancy 
and such living, with wealth and useful- 
ness ”. 

B. V. S. 

* sle :ie 

Vocational Guidance in Engineering 
Lines. Elicited and Edited by the American 
Association of Engineers. (Published by 
The Mack Printing Co., Easton, Pa.) 

The American Association of Engineers 
has done a great service to the young men 
in particular, by putting in their hands 
‘ Vocational Guidance in Engineering Lines ’ 
a book dealing with the main divisions of 
Engineering and its various ramifications, 
and written by Engineers who have attained 
leadership through years of practice in their 
respective fields. 

While each author has dealt with his speci- 
alised subject in a thorough and convincing 
manner they have all stressed the importance 
of Mathematics, Physics and Chemistry as a 
back-ground for Engineering studies. The 
book teems with a fund of valuable and 
up-to-date information in all the branches of 
Engineering and also contains a few mental 


and psychological tests by which a student 
should be guided in determining his aptitude 
for a particular vocation in life, thus elimi- 
nating a large number of misfits from 
crowding into the Engineering Institutions. 
Each author has, besides, given a tru€ 
picture of the monetary prospects and 
compensations in his own speciality and 
also general principles of conduct which go 
a great way in building up the career and 
reputation of an engineering graduate. 

The following lines and branches of the 
profession are shown to possess, at the pre- 
sent time, promising prospects: — 

(1) Agricultural Engineering, (2) Aero- 
nautical Engineering, (3) Automotive Engi- 
neering, (4) Chemical Engineering, (5) Elec- 
trical Engineering, (6) Foundation Engi- 
neering, (7) Mechanical Engineering, (8) 
Metallui'gical and Mining Engineering, and 
(9) Ceramic Engineering. In our opinion, 
however, the inducing prospects of a parti- 
cular branch or branches of the Profession 
depend much upon the political, economic 
and geographical conditions of a country. 
For instance, Agricultural Engineering and 
Metallurgical and Mining Engineering have 
a greater future in countries like America, 
Australia, India and Russia with their vast 
untapped mineral wealth and culturable 
lands, rather than in England, Germany 
and France. 

The importance of clear and impressive 
diction in writing and speaking has been 
recognised by almost every writer of the 
chapter, as an asset in the formation of a 
successful career and consequently the 
inclusion of a few courses in English lite- 
rature, public speaking and one foreign 
language in the Engineering Curriculum has 
been deemed imperative. 

The chapters on ‘ Idealism in Engineer- 
ing ’ and ‘ Engineering Ethics ’ bear elo- 
quent testimony to the earnestness of the 
authors in keeping the traditions of the 
Engineering profession on an altruistic and 
ennobling plane rather than on a mercenary 
foundation. 

In our opinion, ‘Vocational Guidance in 
Engineering Lines ’ is not only a classical 
book of Engineering information at the 
present time but it deserves to be used by 
every teacher and prospective Engineering 
graduate as a text-book in English for the 
simplicity and elegance of its diction. 

G. N. Gokhale. 

^ ^ 
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Seoonb Teak College Chemistry. By 
William H. Chapin, 3rd Edition, Revised. 
Pp. 374, 1933. Price 22s. 6d. (Published by 
John Wiley & Sons, Inc., London. Chap- 
man & Hall, Ltd.) 

Though the title leaves one guessing as to 
the nature of the contents, the volume under 
review is an introduction to physical chemis- 
try. As the author remarks in the introduc- 
tion, the book aims at restating in a 
quantitative way the various physico-chemi- 
cal principles referred to during the first 
year of college chemistry. So far as the 
emphasizing of the principles of physical 
chemistry is concerned, the author has 
succeeded very well. The various new 
conceptions have been fully elaborated and 
Illustrated with the aid of experimental 
results. Every chapter is invariably followed 
by a large number of exercises and problems 
relating to the particular topic of the 
chapter, thus enabling the student to get the 
ideas clarified and the principles impressed 
m his mind. In addition, two hundred exer- 
cises are provided at the end of the book. 

A special feature of the book is the intro- 
duction of biographical footnotes about 
scientists referred to in the text. The 
references given at the footnote are also of 
such a nature that a comprehensive idea of 
the special work in a particular field could 
be gathered by students who are desirous of 
learning more than what is given in the text. 
Considering that this book is intended to 
serve only as an introduction to physical 
chemistry there is no wonder that the treat- 
ment is non-mathematical and topics like 
photochemical reactions and the quantum 
theory are not dealt with. Like most 
American publications the get-up is very 
good though the price is high. 

The book under review will be a very 
valuable reference volume for students of 
the B.Sc. pass courses of Indian Universities. 

M. Seshaitengar. 

* >!• * 

Earth-Lore: Geology without Jargon. 
By S. J. Shand.’ (Thomas Murby & Co , 
London. 1933.) Price 5^. net. 

In this small book of about 135 pages 
divided into 14 chapters. Prof. Shand has 
attempted to give a broad survey of geology 
“in a style as interesting as that of a good 
story-teller” and definitely divested of all 
“jargon”. The first seven chapters of the 
book deal with such general ' aspects of 
geology as “The face of the Earth,” “Earth 
sculpture,” “ The book of the Rocks,” etc.. 


wherein the subject-matter is more or less 
of an entirely non-controversial character. 
In the latter half of the book, on the other 
hand, the author takes the reader through 
some of the live problems in modern geology 
such as “What lies beneath the crust?”, 
“ The problem of Mountains ”, “ How is the 
crust held up? ”, “Drifting continents,” etc., 
— subjects on which, as Prof. Shand has him- 
self pointed out, there has been a lot of 
theorising and speculation at all times. 
Even while dealing with such abstruse and 
iritricate problems as these, the author, with 
his simple style which is at once catching 
and clep, has been able to make his book 
interesting and readable even to the mere 
layman. This is certainly not a small 
achievement. 

There are one or two observations, how- 
ever, which one would like to make regarding 
that portion of the book which deals with 
the story of the development of life on the 
earth. We find, for instance, a whole 
chapter (Chapter VI — The Creation sagaj 
devoted to refute the ancient ideas regarding 
the creation of the world and the generation 
of life, as embodied in the Book of Genesis. 
This seems hardly necessary, since nobody in 
these days is likely to give credence to this 
account in the Book of Genesis — especially 
when we realise that all our knowledge of 
this is based on an “ English copy of a 
Latin copy of a Greek copy of a .Hebrew 
copy of an Assyrian copy of a Chaldean copy 
of a tale told in old Babylonia ” probablv 
before 2500 B.C. 

On the other hand, one would have liked 
to see a full chapter devoted to “The 
History of the Earth ” embodying the more 
interesting and appealing features, in all 
aspects, of the past history of our globe, 
instead of the rather dry skeleton of this 
given on pp -10-41. Aided by a few striking 
illustrations. Prof. Shand with his remark- 
ably easy and popular style, could, no doubt, 
have made a chapter like this the most 
interesting part of his book. 

On the whole, the book is a welcome 
pul)licfitioiiy 6sp6ci8jlly to tlioso ‘wlio would 
like to be familiar with the general ideas of 
geology and their significance. 

L. R. Rao. 

sje ’ Jje 

Snake Life Simply Told. By J. Morewood 
Dowsett. Pp. viii-f-108 with a coloured plate 
and ten illustrations. Second Edition; 
(John Bale, Sons and Danielsson, Ltd., Great 
Titehfield Street, London.) Price 5s. net. 
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Endless fancies, prejudices and supersti- 
tions concerning snakes exist in the popular 
mind and a book setting forth their habits, 
the important r61e they play in liTature 
and their anatomical features and their 
genetic relationship must be welcome. The 
amount of ignorance concerning these facts 
is almost universal and there are romantic 
stories about some of the well-known forms. 
Few will realise that snakes are polite and 
useful members of civil society and their 
fangs are not half so dreadful as the tongue 
of some of its members. The service of 
snakes in promoting the health and pros- 
perity of man is too unostentatious to be 
recognised and too disinterested to be 
appreciated generally. The prejudice is a 
matter of ancient history. 

There are several excellent books on the 
subject of snakes and this monograph will 
be a useful addition. It provides correct 
information on several questions which 
must naturally occur to every man who has 
the good luck to come across a snake in its 
native haunts and it seems to us that books' 
of this description should be more widely 
read than sensational detective stories and 
love romances. 

We would invite the attention of the 
author and the publishers to certain state- 
ments which require precise definition. For 
instance the term ^‘Flying snakes” is apt 
to convey to the mind of the reader that 
these creatures are endowed with wings or 
an apparatus for regulating motion in mid 
air. Even experts on snakes may not quite 
grasp the force of the following state- 
ments : — 

Snakes play the game of bluff like other 
animals, for they belong to the Animal 
Kingdom” (P. VI). 

Snakes have not the wisdom ascribed to 
them. They belong to the Animal King- 
dom” (P. V.) 

There are a few grammatical and other 
solecisms. 

^‘Sea Snakes are helpless on land, and 
have no use in their eyes ” (P. 4). Again, 
“And birds will protect themselves by the 
violent use of their wings, with which they 
will confuse the snake, and then catch it by 
the neck in its powerful beak and dislocate 
the vertebrae ” (P. 11). We are not im- 
pressed with the text figures. They seem 
to have been reproduced from the drawing 
books of the Junior Zoology class and the 
text figure of that noble and beautiful 
animal, the cobra, seems to be the handi- 
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work of a young school girl. We hope that 
all these blemishes will be removed from the 
future edition of this really interesting 
work. 

* iit * 

Eoman Catholic Methods of Birth- 
Control. By Marie Carmichael Stopes, 
D.sc., ph.D., Pp. xiii+221. (Peter Davies, 
London, 1933.) Price 8s. Gd. 

Dr. Stopes is always courageous in her 
utterances and clear and To'gicak^in^Jher 
writings. These literary qualities and the 
nature of the subject she deals with secure 
for her a very wide circle of appreciative 
readers. The book is undoubtedly an im- 
portant contribution to the already extensive 
literature on birth-control and must be 
widely read even by those who have not 
taken an active interest in the doctrines of 
this new progressive movement, so hopeful 
of improving the health, happiness and pros- 
perity of the human race. 

It seems to us that the advocates of con^ 
traceptive technique and those who are 
opposed to it are making undue fuss in the 
public press and platform. The function of 
creative love is a fundamental fact and in 
Nature it is subject to the inexorable laws of 
elimination and preservation of the offspring. 
Obviously civilised man cannot go back 
from the artificial kingdom in which he 
lives. If he has to continue in this artificial 
world, it is manifest, he must have recourse 
to artificial devices for securing and maintain- 
ing his progeny in such health and comfort 
as his artificial environment will permit. 
“Birth-Control” is undoubtedly in the 
nature of a serious physiological and ethical 
experiment and it is too premature to pro- 
nounce a verdict on its results. Surely it is 
not going to worsen our morals. It is not 
likely to harm our body any more than 
sophisticated diet, alcohol and the thrills oi 
modern social life. It is not likely to upset 
the foundations of ancient religions any more 
than the teachings of false scientific prophets 
and philosophers, nor will it put itself ir 
opposition to the efforts of religion to purif j 
and elevate the morals of society. It is 2 
socio-economic movement devised to imparl 
instruction to those who may care tc 
profit by it, in regard to certain seriouf 
obligations and responsibilities incurrer 
through the thoughtless exercise of certaii 
bodily functions and the grave effect 
which it is bound to produce on the rest o 
the society. Have the opponents any con 
structive scheme for the amelioration o 
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social evils which the advocates of birth- 
control seek to remove by spreading their 
message? Eeligioii has failed to diminish 
the world’s stock of impurity, criminality 
and debasement. The teachings of birth- 
control have nothing to do with religion and 
it must be poor religion which says “ multiply 
and be fruitful” and provides no safeguards 
against the biith of dangerous criminals 
and against recurring famines. We are con- 
fusing the issues when we connect religion 
and birth-control and are invoking the aid 
and authority of religion in opposing social 
phenomena which are the making of man 
and not of his Maker, and which can be 
overcome only by human devices. 

Dr. Stopes has set forth in this book a 
number of important facts concerning the 
Eoman Catholic position on birth-control 
and from the documentary evidence she has 
produced,^ it is clear that Eoman Catholi- 
cism enjoins certain practices which form 
the foundation of the modern contraceptive 
technique. Those who preach absti- 
nence”, ^^safe periods” and such other 
safeguards are talking the language of 
ignorance. Nature knows no more impe- 
rious impulse than sex appetite, and its 
course and strength are not affected by the 
quality of food, the teachings of religion 
and influence of public opinion and educa- 
tion. We can more hopefully endeavour to 
steam the raging flood of the sea by repeat- 
ing the Lord’s Prayer than to assuage this 
fundamental instinct. The reason for its 
uncontrolled expression is due to the fact 
that religion and prudery have successfully 
veiled all rational knowledge of certain 
parts of human anatomy and their legiti- 
mate function in mysticism and have treated 
all reference to it as blasphemy. Eeligion 
has to pay the price for its unjustifiable 
attitude and should not grumblo if the 
reaction is violent. The best course for the 
Eoman Catholics and others who are 
opposed to the new movement is to advise 
their followers who may need its assistance 
to practise the methods under expert 
guidance, without injuring their sense of 
modesty, prudence and virtue, and if they 
are conceived in the fear of God and prac- 
tised as a service to humanity yet unborn, 
they are bound to acquire the merits of a 
religious act. We cannot stop the movement 
from taking its roots in our society and our 
duty is clear. Let us spiritualise it. 

Viewed in this aspect, Dr. Stopes’ latest 
book is a splendid contribution and we 


think, however, that before the birth-cont 
practices are popularised, there must be 
wide diffusion of correct knowledge 
matters pertaining to sex anatomy a 
physiology so as to give the more int 
ligent section of the community a basis 
regulate their married life with happiness 
themselves, credit to the society to wh 
they belong and honour to their spiriti 
preceptors. 

« 9ie :4c 

The Supernormal : A Critical Introducti 
to Psychic Science. By G. O. Barna 
M.sc. Pp. 252. (Eider & Co., Paternos 
House, London, 1933.) Price 7s. 6dl. net. 

The book is a scholarly presentation 
the facts of spiritualism in the light 
modern scientific and philosophical inves 
gations, and the strictly logical attitude 
the book must attract a wider body 
readers whom generally the extravagu 
representations of psychic research rep 
The autlior examines the testimony of t 
spiritualistic school in a cold and critic 
manner, in a spirit of sympathy and with 
fully equipped mind for the task and t 
result is the convincing theory that hum 
personality is perceived as a transient mai 
festation of a more permanent and univer; 
reality. The main thesis of the book is 
reassertion of the truth of psychic phenome 
which can be proved as any other scienti 
fact and the theory of rapport is elaboral 
to account for the transmission of messaf 
from the spiritual world. 

The book is divided into four parts, a 
the several themes which compose the wlu 
field of psychic enquiry are examined in 
their aspects and much of the chaff that 1 
emotional enthusiasts had accumulated 
the derision of the sceptics is cleared, 
certain chapters like The Survival 
Personality and Transcendental Conscioi 
ness, the writer takes the reader to phi 
Sophie heights where new visions open oi 
We confess that wo started reading the bo 
with a certain amount of prejudice and £ 
glad to state that when we arrived at t 
closing chapters, we developed a feeling 
respect for this branch of knowledge. Wh 
greatly impresses the reader is the frank a 
critical enquiry of the whole range of t 
subject-matter and we have genuine pleasr 
in according a cordial welcome to this al 
and useful contribution to psychic literatui 

* >i< * 

Stoke Park Monoqbaphs on Ment 
Deficiency and other Problems of tj 
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Human Bbain and Mind. No. 1. The 
Burden Memorial Volume. By Eicharcl 
J. A. Beriy, m.d., f.r.o.s., f.r.s.e. Pp. xix+ 
237. (Macmillan & Co., Ltd., St. Martin’s 
Street, London, 1933.) Price 10s. 6d. net. 

This work constitutes a worthy tribute to 
the memory of a great and good man, the 
late Eeverend Harold Nelson Burden, who 
following the faith of his Great Master, found 
comfort and gratification in providing for 
the care and control of the mental unfortu- 
nates, by founding the Stoke Park Colony 
^‘Clinics” in the cause of which he spent 
his life-time, mental energies and his fortune. 
The book comprises seventeen contributions 
dealing with the various scientific and clini- 
cal aspects of original research conducted 
by the distin|>uished members of the staff 
working under the Director Dr. E. J. A. 
Berry. The clinic at Stoke Park which 
has achieved such a distinction as the only 
national institution of the type in the United 
Kingdom that the University .of London has 
added it to the list of Institutions recog- 
nised for practice in connection with the 
Diploma in Psychological Medicine for candi- 
dates offering mental deficiency as their 
special branch and the University of Bristol 
has accorded a similar recognition by avail- 
ing itself of the unrivalled clinical material 
for post-graduate study. 

The researches of medical science have 
established that mental deficiency is due to 
the fact that relatively large areas of cere- 
bral cortex are completely devoid of all 
function for the reason that the majority of 
cellular elements remain in an ernbryological, 
non-functioning state. These areas are non- 
responsive to the influence of incoming 
extroceptive and other stimuli. This per- 
manent arrest, ^.e., the non-integration of the 
supra-granular cortex with the deeper func- 
tioning cellular layers of the brain, leads to 
feeble-mindedness, idiocy, imbecility and 
other forms of mental deficiency. This supra- 
granular layer of pyramidal cells is phylo- 
genetically youngest, appearing first among 
the anthropoid apes and attaining higher 
development in man and if this layer were 
to remain in an undeveloped embryonic 
state, then mental deficiency becomes a case 
of atavism. Further it has been pointed out 
that the full development of this important 
cortical layer of nervous and the association 
areas, may be arrested by the presence of 
mesoderm mesoglial cells in the embryonic 
brain structure. What are the predisposing 
causes or conditions which produce this 
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arrest in development and will it be with 
the province of science to discover the tir 
of their appearance and eliminate them ? 
any treatment in the ante-natal or neo-nal 
period possible for the removal of the inhib 
ing causes? The Mental Deficiency Act 
1913 provides amelioration but intensive ai 
prolonged researches on cyto-architectoni 
are necessary for successfully combating t 
distress. 

Another problem which has engaged t 
attention of the ‘‘Clinics” is criminolo^ 
and the work of the members of staff co 
firms the prevailing view that there is 
definite correlation of the cubic capacity 
the brain as estimated from these diametr 
head measurements and intelligence and 
the case of the criminals this correlation 
pathological. In them the infra-granul 
cortex seems to be under uncontrolled acti< 
and this layer is on the primitive or anim 
scale, producing fierce savage instincts, 
the supra-granular layer were to gain pi 
ponderance, human savagery may be trar 
formed into efficient social service. T 
next phase in medical., research will 
devoted to the investigation into the cans 
five factors in the failure of integration 
association areas and the contributions of t 
biological investigations into the problems 
heredity will be of inestimable value. 

The book is profoundly interesting, 
embodies the facts of patient researches in 
an important branch of human problei 
and the conclusions are satisfactory. Tj 
book is indispensable to every medic 
student and the general practitioner wJ 
should never miss the opportunities 
maintaining notes of all cases of ment 
deficiency in whatever form it may occ 
and report to the “Stoke Park Clinics 
It is an irony of modern civilisatic 
that a large section of men and woni< 
is incapable of contributing their energi 
in the furtherance of human cause. Wh 
a terrible drain of public revenues it is 
maintain the idiots, imbeciles, the ment 
unfortunates and criminals and to perm 
them to multiply their maladies in the 
offspring ! The problem is profoundly in 
portant not only to the medical professio 
from the scientific standpoint, but to tl 
legislators and social reformers who shou] 
courageously tackle with this growing evil. 

We congratulate Dr. Bichard J. A. Bern 
Director, Stoke Park Colony, on the prodm 
tion of this most stimulating work on tl 
most vitally human problem. Wo hope ths 
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no maudlin sentimentality will be permitted 
to interfere with the solution of it, on which 
the future safety, happiness and prosperity 

of the society depends, 

* * * 

Biology in Everyday Life. By John E. 
Baker and I. B. S. Haldane, (George Allen 
& Unwin, Ltd., Museum Street, London, 
1933.) Pp. 123, 35. 6d. net. 

This is a charming little book based on a 
series of six broadcast talks on some of the 
fundamental problems of social and econo- 
mic life of the civilised communities. The 
knowledge which scientific researches contri- 
bute to contemporary thought has a two- 
fold value. There is in the first instance 
extension of our understanding of the facts 
and phenomena of nature which has its 
little value for the practical affairs of man 
and then we have a body of knowledge built 
up by patient researches, capable of practi- 
cal application. The book deals with some 
of the aspects of the utilisable knowledge 
which recent researches in biology have 
placed in the hands of scientists. 

Mr. Baker has given five talks which are* 
certainly fascinating and Prof. Haldane’s 
talk on biology and statesmanship is simply 
superb. In an easy and bright style, a large 
mass of useful information is provided and 
though in certain matters such as Birth- 
Control and Sterilisation one may not agree 
with the first author, still for clearness and 
precision of the statement of the facts and 
the candour with which the bearing of the 
teachings of Biology on the practical prob- 
lems of human society is discussed, we 
have nothing but praise. 

Unfortunately in India, men of highly 
cultivated minds only know the technique 
of rhetoric and the subtleties of metaphysics 
but are in many cases ignorant of the 
elementary facts of science. A few are 
conversant with certain recondite expressions 
of physical sciences. But the most delight- 
ful and ennobling aspects of scientific teach- 
ings are crowded out by the dust and heat of 
public life. The present educational system 
develops only a fraction of man. The 
broadcast talks published in book form by 
Messrs. George Allen & Unwin, besides 
furnishing the reader with a fund of useful 
information, are calculated to stimulate 
thought and further enquiry. 

This little book eminently fulfils the high 
purpose of the authors. 

:fe * * 

The Science of Peace. Bj Lord Ea^lan. 


(Methuen & Co., Ltd., 36, Essex Street, 
W. 0. London, 1933.) Pp. x + 160. Price 
3s. Qd, 

Lord Eaglan is a distinguished anthropo- 
logist and his opinions on the fundamental 
problem of peace are entitled to great 
respect. We have read this brilliant book 
with great profit but in one or two respects 
we venture to differ from the author. The 
primitive races are alleged to be peace-loving 
and war is said to be unknown among the 
early food-gatherers. The beginnings of 
war are traced to the custom of offering 
human sacrifices among the primitive and 
ruder agricultural communities and the 
practice of head- hunting on a chieftain’s 
death. The surviving stocks of primitive 
groups are peaceful and the inference ‘ must 
be ’ that their forbeais must have been strang- 
ers to wars. We are disposed to think that 
if the earlier races or the food-gatherers 
were peaceful, they did not possess the 
instinct of possession or aggrandisement. 
“ Suflicient unto the day is the gatherings 
thereof ” must have been their rule of simple 
lives : if, on the other hand, they made the 
least attempt to gather all and leave nothing 
for their neighbours, we can conceive the sort 
of relation which would subsist between two 
such tribes. It seems to us that in nature 
as well as in the unorganised communities 
peace depends upon well-gratified appetites 
of stomach and sex and whenever there was 
hindrance to the satisfaction of either, fight 
must ensue and fight is only war writ small: 
Suppose a group of people are reduced to 
starvation or prevented from exercising their 
natural proclivities, they are bound to rise 
against their oppressors, leading to hostili- 
ties the duration and intensity of which 
must depend upon the resources of the 
parties engaged in the conflict. Suppose in 
a community every individual member has 
the means and liberty to gratify his appetites 
in the manner he likes best, there would 
apparently be no cause for conflict among 
them and suppose the world is so constituted, 
world-peace is assured. Because human 
nature possesses what we regard as antisocial 
instincts, Moses laid down the Ten Command- 
ments and from the day this Eevelation was 
made, individuals and nations have been 
trying to circumvent them and because they 
live in highly organised and complex 
societies, the conflicts have become private 
or public enterprises. 

The trouble with our civilisation is that it 
is a maladjustraent of he£\,d and heart, OUT 
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emotions have not kept pace with the 
progress of our intellect. In the case of 
Veddahs of Ceylon, the Punans of Borneo, 
the Pygmies of the Congo Forest and the 
Bushmen of the Kalahari Desert, the head 
has not outstripped the heart and their child- 
like simplicity of habits will certainly change 
if they are civilised. 

The causes of modern war among nations 
are still to be traced to the primitive but 
imperious instincts of stomach and superio- 
rity complex, which may be paraphrased 
into trade, economic and industrial rivalries 
and tariffs, over-population and covetuous- 
ness of the neighbour’s land and cattle, 
emigration laws and religious and racial 
intolerance. In the settlement of disputes 
arising from any one of these or other causes, 
it is important to remember that two heads 
and not two hearts that are involved and all 
agreements based on the understanding of the 
head must be fugitive. Intelligence always 
strives to establish superiority and rarely is 
an opportunity lost to detect errors of 
reasoning, faulty judgment, and unfavour- 
able settlements in the previous transactions 
whose revision must produce fresh disputes. 
The heart humanised the savage and the 
head civilised him and unless humanism 
overtakes civilisation, the prospect of world- 
peace must remain a dream. 

The early religions set about civilising the 
human mind and ennobling the human 
heart by such excellent teachings as Love 
thy neighbour as thyself,” “If thine eye 
offend thee, pluck it out”, “Do unto others 
as you would be done by ” ; “ If thou call thy 
brother fool thou art in danger of hell-fire ” 
and “God is love ” and all prayers conclude 
with “Peace and Goodwill unto all men”. 
These doctrines appeal to the heart and 
when metaphysical disputes and sectarianism 
arose trying to establish the superiority of 
one set of doctrines over another, bloodshed 
resulted. 

Lord Eaglan provides excellent and most 


convincing arguments against the doct.rin 
of war-mongers and we admire tlio resoiirc 
and readiness of his replies. The four 
section of the book in which he provides 
constructive and well-reasoned prograim 
for achieving world-peace is the most imp( 
tant contribution. Undoubtedly the iii 
condition of world-peace is “ dem*ilitarisati< 
of Eeligion”. This implies not only t 
restoration of religions to their origin 
purity and simplicity, by stripping them 
all controversial metaphysical accr(dIoi 
but their reduction to the basic formula, 
universal Truth, Beauty, Love and Goo 
ness. All talk about “ Soldiers ” of religi- 
must cease and man must instinctively, li 
Abu Ben Adam, love his neighbour and it 
same as loving the Lord A more spir 
ed and straightforward utterance on t 
humanisation of religion wo have not reti 

The chapters on “ Education for Peace 
“ The Curse of Babel ” and “ World Givi 
sation ” are illuminating and those co 
fronted with the stupendous task of rccc 
structing the dismembered fragments of t. 
world structure, will find hope and encc 
ragernent provided in the chapters on “ Lj 
vers^is War”. “The Government of t 
World” and “Peace-mindedncss”. T 
Chapter on “ Women and War ” concliu 
with a pregnant sentence: “It has boon sf 
that the last thing that man will civil 
will be woman, but has he ever tried 
The experiment may be tried, but the si 
ject is sure to resent the attentions of t 
experimenter. 

The book is a superb contribution to 1 
solution of the teasing present-day pr( 
lems. We are not likely to succeed 
establishing world-peace by treaties a 
intpnational conferences. Peace is 
ultimate fact of human nature and onvirc 
ment. We would like to have more boc 
such as the one we have before us, writ! 
clearly, precisely and with knowledge a 
far-sightedness. 


M.Sc.. A.l'?.!^rthf°™Cu[^rSdence» City by T. Subramania Aiyar, Superintendent, and Published by 

for the Current Spence go^rd Editors, Indi^ Institute of Sd^Ace. Herbal Ppet, Bangalore. 



CURRENT SCIENCE 


277 



ol. nl FEBRUARY 1934 [No. 8 


CONTENTS. 

Page 


le Statham Committee Report . . . . 277 

le Earthquake in North India . . . . . . 280 

le Secondary Structure in Crystals- By S. Rama- 
chandra Rao • - • • • • • • 281 

Incidence of Silicosis in Kolar Gold Fields, 
Mysore. By C. Krishnaswami Rao, B.A., M.B., 

C.M., M.R.C.P., M.R.C S. .. .. ..283 

stters to the Editor : 

Effect of Environment on Awning in Rice, Hy 
M. Anandan - . . . . . . • 284 

Partial Sterility in the First Generation Plants 
of Crosses between Wide Varieties of the 
Common Egg Plant. Hy T. K. Balaji Rao . . 285 
A Note on the Regularities in the Spectrum 
Ce III. By V. D. Dabholkar . . . . 286 

Castrotioim stt‘asse/tii, G. et. sp. n. A New Nema- 
tode Parasite of CnKidura cantliu Ry Satya 
Narain Singh . . . . • • • . 287 

Tlie Melting Point of a Certain Aminodimethoxy- 
benzoylpropionic Acid. By R. Robinson . . 287 
ChUimydoncma fitellcbonn n, sp. By M. B. Mirza 288 
A wShort Note on the Variation in the Strength 
of Reception of Calcutta Short-wave Trans- 
missions at Chittagong. By A. C. Saha . . 290 
An Attempt to Govern Sex Realisation in the 
Rabbit. By Dontcho Kostoff . . . . 290 

Rydberg's Potential Energy Function and Tran- 
sition Probabilities. By N. R. Tawde. .. 293 

On Stellar Ionisation. By A. Ganguli. .. 294 

On Transport Phenomena in Degenerate Gases. 

By A. Ganguli and P. Mitra .. . . 295 

Seismographic Record of the Recent Earthquake. 

By D. Ferroli . . . . . • . . 296 

Organic Manutes and Soil Structure. By A. 

Sreenivasan and V. Subrahmanyan , . . . 296 

och Ness Monster . . . . . . . . 297 

Study of the Citrus Varieties of the Bombay 
Presidency. By Dr. G. S. Cheema, D.Sc., I.A.S., 
and S. S. Bhat, M. Ag. . . . . . . 298 

he Indian Association for the Cultivation of 
Science, Calcutta . . . . . . . . 305 

he 150th Anniversary of the Asiatic Society of 

Bengal . - . . . . . . . . 305 

tesearch Notes . . . . . . . . 306 

cience News . . . . . . . . 311 

Reviews . > - • . . . . . . 315 

\AU rights reserved^ 


The Statham Committee Report.* 

fpUE results of the enquiry into the present 
education system in Travancore are 
published in a skilfully compiled document, 
many of the observations and recommenda- 
tions of which have a purely local interest. 
However, the chapter on Secondary Educa- 
tion is full of substance and flavour and, 
holding as this subject does the key-position 
in the framework of educational organisation, 
offers certain fundamental problems of far- 
reaching importance, which are well worth 
re-examination. Admittedly there is a 
certain amount of legitimate dissatisfaction 
and a large measure of criticism about the 
results achieved by this department and it is 
only natural that neither the University 
authorities nor the discerning public are 
happy over the annual output of imperfectly 
prepared material from the secondary schools. 
Several causes have tended to produce this 
unsatisfactory position and it seems to 
us that few of them could well have been 
avoided. Secondary Education in India is 
at the present moment passing through a 
critical transitional phase in its development 
and it will probably take a long time before 
it can fully regain its function of contribut- 
ing to the moral and material progress of the 
country. 

The complaint against the lowering of 
standards in the existing high schools is a 
grievous charge against the teaching, the 
examination and the equipment. Promotions 
from the lower classes are alleged to be very 
unsatisfactory and the prescription of lower 
minima for the eligibility of matriculates and 
S.S.L.O. candidates for admission to the 
University courses as well as the over- 
crowding of classes by the pupils who 
have repeatedly failed at the public exami- 
nations are usually regarded as other causes 
which have led to a fall in standards. 
Another equally serious cause according to 
the critics of secondary education is the 
language diflflculty, candidates having to 
acquire proficiency in a foreign tongue which 
is the medium of instruction and examina- 
tion. While we admit that there is a large 
element of truth in all these criticisms, we do 
not believe that they alone are responsible 
for the definitely poor standard of attainment 
presented by the secondary school candidates, 

*Reportofthe Travancore Education OommUtee^ 
June 1933^ 


278 


CURRmi' SCIENCE 


[February 19 


Wo contiider that the efficiency of teaching 
depends more on the capacity and scholar- 
ship of the teacher, the range and variety of 
the subjects included in the curricula, the 
methods and appliances employed in con- 
veying instruction and tlie intelligent and 
industrious co-operation of the pupils, than 
on the rigidity of examinations and higher 
minima. It is true that the latter influences 
the former, but the curse of education in 
India is its dominance by examinations. 
Secondary Education in this country about a 
generation ago was comparatively free from 
blemishes such as are attributed to it at 
present and the criticisms now directed 
against ‘^standards” were not heard of in 
those days. The causes which have led to 
this degeneracy which undoubtedly exists, 
must be sought for elsewhere. 

The doctrine of d'emocratisation of educa- 
tion wliich according to its exponents means 
‘‘free education for all,” is at the root of 
the whole trouble. They would ‘‘open wide 
the sluices ” and pernut “the water of human 
life to flow under the bridge of education ” 
without considering its purity and power 
to fertilise. The democratic ideal of 
education really implies that every child 
must, “ in proportion to his aptitude and 
regardless of his parents' occupation’', be 
provided with facilities for the attainment of 
the fullest measure of his intellectual and 
moral stature, but in practice the ideal 
actually imposes selection of candidates so 
that “the unfit may not block the way of 
the gifted and prevent us from offering to 
ihe latter a culture worthy of them.” The 
school is certainly a democratic institution 
where “children of all origins mix and 
elbow each other on the same benches,*’ 
but, while no one need be alarmed at mixing 
and elbowing, it must be admitted that at 
least for some time to come the selective 
effects which are expected of education 
cannot be realised. The children who come 
from homes where they have neither the 
proper spirit nor culture, do not possess 
tliat predisposition for learning whicli the 
more favoured ones bring to bear on their 
tasks and a class which presents intellectual 
gradients of a nature disturbing to the uni- 
form progress of instruction cannot hope to 
reach such high standards of attainment as 
did schools a generation ago from which these 
impediments were comparatively absent. It 
may be expected to take at least three gene- 
rations of secondary education before a gene- 
ration of children can arise, possessing 


sufficiently wide and uniform intellecti 
equipment to profit by instruction in 
manner satisfactory to the public and t 
university authorities. The majority 
young men attending our high schools 
not now possess the advantages of a cultui 
home, and they therefore suffer from t 
handicap of a meagre intellectual herita 
The so-called backward communities ha 
to acquire enlightenment before they c 
impart it to their children and no amoi 
of impatience and criticism can accelerj 
this rather slow psychological procc 
The general awakening of the masses 
the benefits of education not as a rew£ 
in itself, but as a means of absorpt 
into the professions and public service, 1 
introduced into the class-room intellecti 
inequalities of a kind unknown to the gene 
tion of teachers now disappearing, and th 
successors are accused of not possess 
that touch of alchemy which convc 
pewter into gold. It is true that the els 
room should not recognise social distinct! 
but its obvious function is to discover 2 
emphasise intellectual differences, for “ 
mocracy more tlian any other form of soci 
needs an The criticism against 

lowering of standards really arises from 
habit of applying the old yard-stick 
efficiency to new and entirely diffeient cor 
tions, there has not yet been suffici 
time for the large body of the intellectuf 
backward pupils to acquire from tl 
parents the necessary predisposition 
an academic discipline. The setback 
standards is a psychological phenomen 
inevitable under the existing circumstam 
Apart from the inherent intellectual we 
ness of the majority of secondary sch 
pupils, over-crowding of class rooms m 
militate against the attainment of e 
reasonable standards. The. universii 
therefore have adopted a more string 
method of selection and some of them 
even contemplating a unification of the e 
mination system. N'evertheless, one sho 
not forget that the reasons for* this indisi 
minate participation in a strictly acadei 
type of education by the people lie very de 
Tho interests of the public are larg 
economic and it will not in the end 
possible to keep young men in great numb 
from utilising any educational opportunil 
that exist to equip themselves for 
honourable living. Are all tliese young n 
competent to take learning of an acader 
type as their ideal in life '? The difficulty 
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^S'^rection ■’ attains its acuteness wlien we 
realise that every detail of secondaiy educa- 
tion is commonly discussed by the public from 
all standpoints except the right one, viz., the 
interests of culture. Keally the problem of 
over-crowding stands in the foreground of all 
educational reform and its solution, — “to 
leave the door of higher education no more 
than ajar," — however desirable it may be, will 
not be acceptable to the people. It will take 
some time for them to be convinced that it 
would be far wiser for their children to be 
diverted into vocational schools even at the 
threshold of secondary education from which 
they can never hope to derive real profit. 
The prolonged course of three years’ study in 
the high schools ought to provide abundant 
opportunities for measuring the candidates’ 
capacities and chances of progress in literacy 
learning and now more than ever a compre- 
hensive sclieme of psychological tests for dis- 
covering their capabilities and natural 
aptitudes should bo applied iu order to 
diminish the hotch-potch in our schools. 
Education is a slow process of impregnating 
the mind, based on careful selection of 
intelligence wherever it may be found, and 
nothing can be more 'hostile to its purposes 
than the so-called democratic theory that 
fine literary capacities are found “ in widest 
jommonalty spread". 

The outstanding feature of secondary edu- 
■iation ill India is the rapid growth in the 
Liumber of institutions and of the scholars 
’eceiving instruction in them. This increase 
vhicli about a generation ago might have 
neant advancement of national well-being 
s now generally regarded as a symptom of 
)eople’s helplessness. Seventy- five per cent. 
)f the pupils who sit for the public examina- 
aon at tlie end of three years of training 
bre found ineligible for admission to the 
Jniversity courses and their literar:v oduca- 
ion unfits them to join their fathers' 
U'ofession. There is certainly a place and 
ise for all tliese discarded pupils in the body 
lolitic and one of the purposes of secondary 
dimtion ought to be to discover to these 
andnia^es the extent and direction in 
7hich 1 uf<i 32 ;c.au function as efficient citizens. 
[lducatioiiiir4ts widest sense is a continuous 
rocess of absorbing the environment which 
1 the secondary stage should be sufficiently 
iversified and iiluminating for the encourage- 
lent and utilisation of all kinds of talent in 
he service of the State. The “ wastage of 
upils” so often compldyined of is clearly 
roduoed by the inelastic and inhospitable 


environment provided by the secondary 
system of education rather than by the 
examinations. Secondary education is at 
present attempting to achieve what would 
be impossible, even if it were desirable, 
namely, to cultivate literary interests in 
every one with a view to higher university 
courses. The problem of wastage of pupils 
is bound up witli our ignorance of the 
fundamental structure and capabilities of 
the adolescent mind and teacher and pupil 
therefore encounter mutual resistance in 
the performance of tlieir respective tasks. 
Revision of curricula constantly tending to 
tlie restriction of their range and quality, and 
prescription of lower minima at the examina- 
tions, aj e not a solution to the problem of 
“Avastage", for they only transfer the 
problem of '‘standards” elsewhere. 

There is another criticism to which the 
secondary system of education is exposed 
especially in those provinces in which the 
matriculation examination continues to be 
directed by the University. It seems to us 
that the latter is unjustifiably accused of 
exercising a baleful influence on pre-univer- 
sity education. Surely the admitting autho- 
rities must be conceded the elementary right 
of determining the standard of attainment 
and the range of studies in candidates seeking 
entrance to the University course and until 
some years ago, there was no impeachment 
of the relationship between the universities 
and the liigh schools. The increasing admis- 
sion of misfits into the secondary schools for 
a purely literary type of education is at the 
root oT this criticism also and the only way 
of removing tlie reproach is to provide a 
wider and more diversified course of instruc- 
tion for such as seem unlikely to profit by 
academic studies. 

TJie reform of secondaiy education in 
India is attended by difficulties wliich are 
absent in other countries. Here a candidate 
failing in th<‘ matriculation examination 
acquires a social stigma, however capable he 
may otlierwise bo and liowever well-qualified 
for* earning an honourable and independent 
livelihood.^ Hecauso the government have 
placed a premium on university degrees 
as a qualifying test for admission to ad- 
ininistratiA-e posts which are supposed to 
carry Avitli them social prestige and politi- 
cal power, communitios liitherto apathetic 
to higher education, have discovered, under 
the stimulus of “Communal representation 
iu the Services”, a passion for the rewards 
which a literary oducatiou is expected to 



280 


CVttUENT SCIENCE [February 


confer. This age-long apathy must neces- 
sarily impose a handicap on securing 
immediate academic distinctions on at least 
a majority of those who but for communal- 
ism, would have been content to carry on 
and enrich the traditional pursuits of their 
fathers. We must seek and foster intelligence 
and scholarship wherever they may be 
found, but no efforts of education can 
create them where they do not exist a^nd 
the money and energy devoted to producing 
them might more profitably be utilised in 
training the young men to professions for 
which they possess specific aptitudes. Per- 
haps the most serious difficulty confronting 
any rational reform of education is that 
within recent years it has come too ^ much 
within the range of communal suspicions, 
which can only disappear after government 
withdraws recognition now accorded to 
University degrees. 


We shall have to wait for administr 
reforms to be introduced by the new cc 
tution before we can formulate any sch 
for reconstructing the system of secoi 
education and any proposals for ediicat 
reform that may be put forward even 
the reconstructed government has 
introduced must be of a tentative chari 
for India is an organism still in the pr 
of becoming. A certain measure of nat 
stability in the wider sphere of its func 
is indispensable for the sound evolatic 
educational reforms the necessity for ^ 
will need to be adequately understood b, 
new legislature. Only a thorough eo 
tion that a sound secondary education w 
wide range of selective courses must 
the backbone of the national well-bcin^ 
bring effective means for overhauling 
educational machinery slowly, wisely 
efficiently. 


The Earthquake 

W E associate ourselves with the numerous 
agencies which have appealed for 
assistance to relieve th^ sufferings of our 
fellow-men in the earthquake- stricken dis- 
tricts of Bihar and li^'epal. 

The results of the scientific investigations 
initiated by Dr. L. L. Ferinor will, we have 
no doubt, extend our knowledge of the 
geological conditions of the Sub-Himalayan 
regions and perhaps may even provide the 
people with the means of forecasting these 
baleful phenomena with some measure of 
certainty. In these regions which are 
obviously in the zone of weakness and strain, 
implied by the severe crumpling of the rock 
beds in the elevation of the Himalayas, | 
within very recent times, and where the 
rocks have, therefore, not yet attained I 
stability or quiescence, subcrustal disloca- 
tions must be frequent, resulting in more or 
less disastrous earthquakes always attended 
by appalling destruction of life and property. 
The fertility of the Indo-Gangetic alluvial 
plain has at all times attracted large masses 
of population who have built in this geologi- 
cally unstable region, some of the richest 
cities in the East, little dreaming that their 
opulence and magnificence practically rest 
on a powder magazine within a few miles of 
their foundations. 

The recent earthquake is far more intense 
than the tremors which occurred in 1833 in 
the same area and is nearly as ruinous as the 
one which overwhelmed Assam on June 


in North India. 

12th, 1897. Earthquakes, floods, fai 
and cyclones have become numerous 
frequent within recent years and tlie i 
ration of flourishing and populous 
which are rendered defunct by these 
strophies must be beyond the resources 
single nation. It occurs to us that 
League of ISTations should devise prop 
for setting up an international organis 
with the financial support of all countr] 
the world, to supplement the effori 
private philanthropy in dealing witl 
cataclysms over which man has no co 
and against which he has no mean 
providing protection. We do not b( 
that our proposal is impracticable for, i 
judgment the moral significance of 
civilisation must fail if it does not pro 
an increasing recognition of brother 
among nations both in times of distress 
prosperity, irrespective of their geograp 
situation and other differences. The Lt 
of Nations from its exalted position ir 
international life is competent to form 
and design schemes for fostering the/i 
of the different races now divided by ns 
parochial interests and no niL°,i.ortune si 
occur to any one of th%m without ev 
spontaneous sympathy \n the hearts of o1 
We can conceive of no cause or religion 
sacred to humanity than provision of 
for the destitute and suffering and an c 
quake is certainly that touch of Nature ^ 
ought to make the Vhole world kin. 


/ 
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The Secondary Structure in Crystals. 

By S. Eainachandra Rao, 
Annamalai U niveEsity. 


TT has been increasiugly recognised in 
-*■ recent years that the simple lattice 
theory of crystals is not enough to account 
for the various physical properties of the 
crystalline state of matter. The existence of 
a sharp melting point, the accurate lining 
up of crystalline planes over macroscopic 
distances, the enormous influence in the 
physical (particularly magnetic) properties 
due to the absorption of foreign atoms and 
the volume effects of crystal grains of | 
macroscopic sizes — these have been advanc- 
ed by Zwicky as properties which need a 
revision of the simple lattice theory. To 
these we may add the regularity of a 
disperse system of foreign atoms in a 
3rystal as revealed by X-ray spectra, the 
iifficulties of a satisfactory explanation 
3f ferromagnetism on the atomic basis, 
jhe existence of anomalous diamagnetism 
n some crystals as those of bismuth and 
graphite and the little-understood pro- 
Derties of elasticity '(particularly fatigue, 
ifter-effect and elastic limit). 

The simple lattice theory involves an 
iccurate spacing up of like or unlike atoms 
n different directions, the interaction 
)etween neighbouring atoms being electro- 
tatic or electron linked. It should be 
aentioned here that while a secondary 
as distinguished from the primary or 
imple lattice) structure seems to be neces- 
ary for a proper understanding of several 
>^ell-known properties, a simple physical 
•icture of such a structure has not yet been 
onclusively developed. 

Zwicky postulates a microcrystal block in 
crystal as a region surrounded by a 
arface physically different from a (Similar 
irface taken witliin the block. This would 
jggest that the interatomic distance is 
nailer nearer the surface than inside the 
lock. Zwicky estimates, for example, that 
re surface of such a block in rocksalt 
-ystal contains 10% more atoms per unit 
:ea than in the inter-lattice planes.* If 
ich a microscopic structure is identical 
ith the spontaneously magnetised blocks 
‘ Heisenberg in his theory of ferromagnet- 
m, it would follow that the surface of 
lese blocks would not merely correspond 
the regions of largest crowding of the 
.oms but also those across which the 


electrons are not ferromagnetically coupled 
with each other. 

Zwicky’s calculations, based on the small 
differences observed between the X-ray 
wavelengths obtained by crystal and grating 
methods, lead him to a value of nearly 
100 A.U. for the linear dimension of the 
rocksalt block. This would suggest that a 
block contains nearly 43,000 atoms. Bitter’s 
results based on ferromagnetic data give a 
value of nearly 10"' atoms in a microcrystal. 
These results also indicate that the dimen- 
sion of the block is of the order of 100 A.U. 

It may be pointed out that the secondary 
structure should give rise to a secondary 
spectrum in the Bragg reflections ; however, 
since for every 30 planes in the above case 
we have a secondary surface, the grating 
obtained is very inefficient. However, 
Johnson reflected II atoms from a crystal of 
LiFl and obtained a secondary spectrum 
which indicated the lattice constant to have 
a value somewhere between 50 and 100 A.U. 
It is interesting to mention here the 
investigations of Jaegar and Zanstra on the 
crystal structure of lubidium. They found 
the co-existence of two phases, one phase 
being present in the other in the form of 
small blocks containing 3(3,000 atoms ; this 
leads to a value of nearly 100 A.U. for 
the secondary lattice constant. It is signi- 
ficant that four different methods have all 
suggested the same order of value for the 
dimension of the microcrystal. 

We shall now consider some special direc- 
tions in which the experimental observations 
fully conform to Zwicky’s theory and in 
fact would not have any other rational 
explanation except on this basis. First we 
shall take up the question of the solution of 
one metal in another. G. L. Clark gives an 
excellent account of our present knowledge 
of this subject in his book on Applied 
X-rays, Tlnee cases can be broadly dis- 
tinguished. In the first case, the atoms of 
the foreign body B replace or crowd into the 
lattice atoms of the given metal A. Such a 
crowding produces a shift in the lines of the 
X-ray spectra indicating smaller lattice 
constants. The second case arises when 
there are both types of microcrystals in the 
alloy ; the characteristic spacings of both 
the lattices being present in the X-ray 
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spectra. The third case arises when 
chemical combinations take place involving 
predominantly combinations of covalent 
atoms ; these give rise to new spacings of the 
lattice as revealed by X-ray spectra. It is 
difficult to undeistand these distinctions on 
any satisfactory basis on the simple lattice 
theory but once we giant the theory of 
secondary structure, the whole picture 
becomes intelligible. In the type 2, both 
sets of microcrystals are co-existent in the 
alloy in large groups while in the first case 
the foreign atoms are able to permeate 
through the microcrystal surfaces into the 
blocks. The relative quantities of the two 
constituents settle ' the nature of the 
structure of the alloy. At present there is 
no satisfactory basis for the energy calcu- 
lations in such cases but there is little doubt 
that tlie nature of the permeation 
of the foreign atoms in the given crystal is 
fixed by energy considerations. A deve- 
lopment along these lines is necessary if the 
theory of secondary structure is to be placed 
on a satisfactory quantitative basis. 

It is interesting to note that the strongly 
ferromagnetic iron and the strongly dia- 
magnetic bismuth do not dissolve in each 
other. This result is significant from the 
point of view of secondary structure since it 
seems possible that the consolidating ten- 
dencies of the microcrystals of these metals 
are too strong for the disruption of the 
individual microcrystals. 

Another important observation that needs 
special notice is that when small quantities 
of a foreign metal are alloyed with the 
given metal, the lattice constant does not 
alter while there is a large alteration in the 
magnetic susceptibility. On the simple 
lattice theory it is doubtful whether a 
reasonable explanation can be given for 
this' observation. On the theory of the 
secondary structure in crystals, this would 
inban that the foreign atoms place them- 
selves on the iiiicr ©crystal borders and 
while influencing gieatly the magnetic 
properties so largely dependent on the large 
electron orbits on the microcrystalline sur- 
faces, do not a:ffect the lattice constant 
predominantly settled by the interior 
atoms. 

That the foreign atoms stay in the micro- 
crystal borders is beautifully verified by the 
lower melting point in general of the 
alloys; since the disruptive tendency 
between the microcrystals amplified by the 
presence of the foreign atoms, is mainly 


responsible for melting. These microcr 
tals, with their borders very fuzzy and tl 
internal structure rendered less stal 
account for the persistence of a cri 
crystal structure in liquids just after inelti] 
As the liquids aie heated this stnicturt 
broken rapidly. 

The writer has recently investigated i 
magnetic properties of colloidal pow'ders 
strongly diamagnetic and ferromagne 
metals. As a result of these observatic 
and the recent investigations of Goetz, tin 
is abundant evidence to show that wh 
the colloidal powders approach small d 
meters of the order of 1/x, large chan^ 
take place in their magnetic properties. T 
X-ray spectra of such colloidal powd( 
appear to pass over from those correspondi 
to crystal powders to those of liquids, 
smaller diameters. In certain experimei 
conducted by the writer some three ycj 
ago on the conductivity of compress 
colloidal powders of Ceylon graphite t 
specific conductivity of particles havi 
diameters less than about 1 to 2fjL, w 
larger than of those having larger diamete 
The investigations w^re not pursued at t 
time since the explanation of such j 
observation remained obscure. It nc 
appears, however, that such an effect may 
genuine and may be accounted for by pr 
portionately greater surface conductivit 
Thus the particles having diameters great 
than about 1-5/i- differ in properties fro 
those having smaller diameters. The writ 
has shown recently that this may be due 
the destruction ot a large number of micr 
crystals on the surface of the macroci'ystal 

It is significant that Goetz, to whoni v 
owe a large amount of useful and‘ pione 
work on magnetism and crystal structur 
has found that the crystal planes line v 
regularly over macroscopic distances.' 
similar secondary structure has been obser’ 
ed by Bitter in magnetised crystals of nick 
and iron. ' 

In the theory of ferromagnetism, tl 
secondary structure in crystals plays 
predominant part. It is well known tlu 
Heisenberg’s theory of ferromagnetisi 
postulates the existence of a large numbt 
of microcrystals in a crystal. The resultau 
spins in ' these microcrystals have randor 
orientations and compensate each other i 
the absence of an external field. The larg 
amount of work accomplished by variou 
investigators on thin films and the recen 
work on nickel colloids by Montgomery an 





FEJ3RUARY 1934] CURRENT 

the writer point to the correctness of the ' 
assumption of microcrystals in ordinary 
crystals. 

Based on these, Bitter has given a theory 
of ferromagnetism by which he has account- 
ed for the properties of hysteresis and the 
Curie points in ferromagnetic bodies. 

There is one other direction in which theo- 
retical work should be of great significance 
in the proper understanding of these 
problems. Tartakowsky and Kudrjawzewa 
found that the total secondary electron 
emission from heated nickel decreases sud- 
denly at the temperature corresponding to 
the Curie point of this metal. Hayakawa 
has used this method to study transforma- 
tions from one state to another in metals. 
The stiucture electrons of Eichardson should 
be responsible not only for secondary emis- 
sion but also for conserving the total spin in 
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a microcrystal so necessary for Heisenberg’s 
theory. If these conclusions are true, it 
would follow that the regions of the 
secondary structure around the microcrystals 
are filled with electron energy levels having 
a maximum energy of at least 100 volts, and 
that in this manner the structure electrons 
are responsible for the Zwicky blocks. 

It should be mentioned here that the 
theory of secondary structure is not without 
its limitations. Sinekal claims that the 
results obtained with shearing stresses in 
crystals, particularly in rocksalt, definitely 
indicate the existence of only an ideal lattice. 
While therefore the problem of the Zwicky 
structure in crystals like rocksalt may be an 
open question, there seems to be, from what 
we have explained in this article, very little 
doubt regarding the existence of such a 
structure in metallic crystals. 


A ckno wl edgment. 


liave pleasure in expressing our deep 
^ ’ sense of gratefuJness to the Council of 


the Indian Science Congress for offering 
'‘CUEEEHT SCIENCE ” a grant of Es. 250 
for the present year. We need hardly 


mention that this infant venture requires 
all the support which it can receive from 
all the institutions and individuals devoted 
to the advancement of scientific research 
in India. 


The Incidence of Silicosis in Kolar Gold Fields, Mysore. 


By C. Krishnaswami Eao, n. 

TT was the impression till recently that 
there were no cases of silicosis among tlie 
miners of Kolar Gold Eields. In the report 
of The Miners’ Phthisis Conference, South 
Africa” it is mentioned that no case of 
silicosis has been reported from K.G.F, 
While silicosis was so common in other gold 
mining areas, such as South Africa, that no 
case had been reported from K.G.F. was 
really surprising. It was suggested that an 
investigation may be started to find out the 
existence or not of silicosis in K.G.F. A 
committee was formed in 1931 to collect 
material and to study the peculiar conditions 
existing in this mining area. 

Clinical histories of about one hundred 
labourers working underground were col- 
lected. Seventy-five chest radiograms were 
taken. As a control, radiograms of twenty 
people unconnected with underground work 
were also taken. Three lung specimens 
’emoved. Post Mortem of labourers who 
lied of respiratory diseases were made avail- 
2 


., M.n., C.M., M.K.C.P., M.E.0.S5. 

able for study. Sections were prepared and 
examined by Pathologists. 

After a careful study of this material it 
was concluded that cases of silicosis do exist 
in K.G.F. Only, it takes ten to fifteen 
years of underground work to develop signs 
of silicosis. It is due to the fact that the 
quartz reef in K.G.F. contains only 8 to 
17% of free silica as compared to the high 
percentage, namely, 80 to 90 in the South 
African rock. The collected material was 
sent to ‘‘The Bureau of Medical Eesearch, 
South Africa,” for expert opinion. 

Dr. L. G. Irvine and Dr. S. W. Simson 
were kind enough to give their opinion after 
studying the material sent to them. Dr. 
Irvine reports “ The Pathological and 
Eadiographic evidence appears to create a 
prima facie case that instances of Silicosis 
do occur amongst underground workers in 
the Kolar Gold Mines.” He also adds 
that the material forwarded was inspected by 
Dr. A. Mavogordato who concurs in the 
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tfeneral conclusions stated in the report, feo 
it can be now afi&rmed that Silicosis does 
cxi.st in Kolar Gold Fields, Mysore. 

In the Journal of Hygiene, August 193d, 
William R. Jones states that the gold-bearing 
quartz rock of the Kolar Gold Fields contains 
more quartz than the South African rock and 
yet produces dust that has caused no case of 
silicosis. There is a note on this article in 
Xature. December 16th, 1933, alludjngto the 
point that there is no silicosis in K.G.F. 

In view of what has been said, the state- 
ment contained in the paper written by 
W. E. Jones is not quite correct. The 
incidence of Silicosis may not be so great as 
in South Africa but there is no doubt that 
Silicosis does exist among the underground 
labourers in K.G.F. W. E. Jones is of 


I opinion that if the rock contains libro 
I minerals such as serisite they hasten t 
process so very considerably that their pi 
sence in the exploited rocks and materials 
of far greater importance in causing t 
disease than in the presence of (piarl 
Again it is stated that such acicnlar fibi 
are absent from the Kolar Quartz ro(*-k 
very rare. Therefore lie infers that tln^ni 
no Silicosis in K.G.F. It is certainly a v<^ 
interesting observation tiliat lias been mu' 
by W. E. Jones and it will be taken in 
consideration in the further iuvcstigati( 
that may be carried out in K.G.F. 

The object of my writing tliis article 
merely to point out that Silicosis does exi 
in K.G.F., thougli not so common as 
South Africa. 


Letters to 

Effect of Environment on Awning in Rice. 

Ix 1925, when the writer was in charge of 
this Research Station, he observed, for the 
first time, the effect that overcrowding the 
plants in the held has on awning in rice. 
It came about this way. In that year, AEB. 
108, a pure line type of Gandasala, a variety 
poor in tillering, was grown as a small bulk 
crop under two different spacings of 3''x3" 
and 12">:12' to see the relative yields when 
closely and widely planted. 

According to conventional spacings given 
year after year to all the type collections on 
this Station, AEB. 108 also used to be 
spaced 6'' in the line and 12" between 
lines. Under such spacing, this type was 
uniformly noted to be giving awns of the 
description ‘‘ short tip for the last 9 years 
that it was under study as a type. The 
awn lengths in these plants invariably were 
under 10 mm. and the percentage of awned 
grains never reached 10 per cent, of the total 
number of grains on an ear, on the average. 

On an examination of the crop grown as 
a bulk, it was found that the plants in 
the 3' spacing produced ear-heads with 
longer awns and with more awned grains 
than those in the 12" spacing. The 
awn lengths in the 3" spacing reached a 
maximum of 25 mm. whereas those in the 
12' spacing were under 10 mm. in all 
eases. The number of awned grains was 
also fewer in the latter case. 

Conclusive evidence that over-crowding 
was responsible for the production of longer 


the Editor. 

awns and more awned grains in tin's ty, 
was luckily forthcoming at the same tiin 
This was from a bundle of reserve seedlin; 
kept near the label stakes of the plants 
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Photograph showing the effect of spacing and 
m-^nuring on Awning in Rice. 


crop for filling possible gaps in it, if need lx 
later on. This bundle containing inor 
than 200 seedlings was squeezed into a hoi 
of about 4 inches square to serve as 
reserve. On an examination of the pun 
ears formed by the emaciated plants in thi 
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bunch, the astonishing fact was revealed 
that more than 90 per cent, of the grains on 
the ears were awned and most of the awns 
were between 40 and 48 mm. in length. 
A worse case of over-crowding could not 
have been imagined. An examination of all 
other awned varieties then growing on the 
station and bundles of reserve seedlings 
kept near each, showed that over-crowding 
had more or less similar effect, on awning, 
as noted in AEB. 108. 

The cause for this phenomenon of increase 
in awning was at the time supposed by the 
writer to have been due to a deficiency of 
plant food and the resulting partial starva- 
tion of the over-crowded plants. This belief 
was strengthened by the fact that very late 
heads produced during the waning vigour of 
a plant also produced more, and longer 
awns. 

During the last tliree seasons since 1931, 
experiments were entrusted to Mr. V. 
Krishnaswami, an Assistant of this Station, 
and he has collected a very large number of 
ear-heads from the various treatments for 
measurements of awui lengths and count of 
awned grains in each. 

The object of the experiment, in short, 
\vas to test the effect of spacing as well as 
manuring on ‘‘Awning in Bice". The 
results indicate that the original hypothesis 
that lack of plant food miglit be the cause 
for increase of awns in over-crowding is not 
tenable, as manuring not only did not 
suppress awning but actually tended to 
increase it, though to a far less extent than 
different spacings did. The accompanying 
photograph showing typical ears of AEB. 
108 taken from different treatments makes 
it clear to what extent different spacings 
and manuring affect awning in rice. The 
term “buncir’ in the pliotograph stands for 
planting a bundle of over 300 seedlings, as 
such, in about an area of 4 inches square 
and the teim “ very close ” for planting a 
similar number of seedlings in a square foot, 
the seedlings, in tliis case, touching almost 
one anotlier. The other terms are self- 
explanatory. The manured plot received 
at the rate of 400 lbs. of ammonium sul- 
phate and UOO lbs. of superphosphate per 
acre while the unmanured plot had not any 
of these. 

The results of the experiments cleaily 
show to what extent an inherited character 
of an organism can be modified by its 
environment. At the same time, the 
failure of awnless types included in this 


experiment, to produce even a remote su 
gestion of awns despite the maximum ove 
crowding and the liberal dose of manurir 
given, goes to prove the other fact that i 
the absence of a heritable factor or facto 
for a particular character in an organisi 
environments, howsoever modified, canne 
bring such character into being. 

As the original hypothesis of partis 
starvation as the cause of greater aw 
development in over-crowded plants is n 
longer tenable, the writer is led to doub 
whether a struggle for light among the over 
crowded plants is not the cause for tlii 
phenomenon. 

This hypothesis is being tested now. 

M. Anandan. 

Agricultural Research Station, 

Aduturai, 

December 9, 1933. 


Partial Sterility in the First Generation 
Plants of Crosses between Wide 
Varieties of the Common Egg Plant 

[Solanum melongina). 

For the last two seasons vegetables, such as 
brinjals, chillies and tomatoes, are being 
raised on this station. Among the different 
kinds of brinjals grown, there was a variety 
got from Mysore which was strikingly 
diff’erent from the rest in various characters 
including its general look. It had greater 
resemblance to a datura plant than to 
ordinary brinjal in its appearance. So using 
Mysore variety as tlie common male parent 
in all, crosses were carried out with four 
different kinds of ordinary brinjal plants as 
shown below. — 

1. White round 9 X Mysore brinjal cf* 

2. Long mottled 9 x Mysore brinjal cf 

3. Long purple 9 X Mysore brinjal cf 

4. Big round 9 X Mysore brinjal cf 

The first generation plants show consi- 
derable vegetative vigour and in general 
appearance resemble more the Mysore 
parent and so these are undoubtedly crosses. 
The chief distinguishing characteristics of 
the parents and the would he clear 
from the photograph (vide Plate I). 

The most interesting feature of the 
generation plants is the partial sterility 
shown by them. One sowing of the Fj^'s 
with their parents was done on 15^^5-1933 
and a second one on 29-8-1933, to eliminate 
any possible seasonal effects. In both the 
groups of sowing, the number of flowers 



286 


CVRB.ENT SCIENCE [February 1934 


produced by tbeF^ is 5 to 6 times more than 
either of the parents and yet fruiting has 
practically been nil in the s. The 
parents which began to flower by the end of 
July and end of October have exhausted 
themselves by producing good many fruits, 
while the F, plants have shown no indica- 
tion of developing any healthy fruit though 
they flowered as early as 1st August in the 
first sowing and 2nd November in the 
second sowing. Only recently one or two 
very small globe-like fruits of the size of a 



Upper Figure; Ordinary Brinjal (Female) 

Parent, Right— Ft and Lozvcr Figure: Mysore 
Brinjal (Male). 


big goosebeiTy are seen in the early group 
of the Pj’s. It is too early to say whether 
they would develop into normal fruits and 
contain viable seeds. 

On examination of the anthers of the 
first generation plants, it is found that more 
than 90 to 95 per cent, of the pollen grains 
are ill-developed and devoid of contents, 
while the parental plants grown along with 
the P^’s show abundance of healthy pollen 
in their anthers. This perhaps accounts for 
the poor setting of fruits by the Fj plants. 
Probably this is another example of partial 
sterility resulting from wide crosses as 
noted in other species of plants, and the 
cause for the abortive pollen has to be 
sought for in the breakdown or degeneration 
of the chromosomes at the reduction divi- 
sion as noted in other hybrid plants. 


Oytological examination of the pollen may 
prove this to bo the fact. Back crossing 
with the parents is also being attempted to 
find out if the ovules in the P^ are fertile. 

T. K. Balaji Rao. 

Agricultural Research Station, 

Aduturai, 

December 12, 1933. 


A Note on the Regularities in the Spectrum 

Cem. 

The writer has for some time past been 
studying the regularities in the Spectrum of 
doubly ionised Cerium. Recently Kalia^ 
has given in detail the regularities in the 
above spectrum. A number of terms originat- 
ing from the main electronic configurations 
have been found by him but the J values of 
many of the terms have not yet been fixed. 
It is evident, however, from the given .1 
values that, as J changes only by 0 or ± 1 in 
a transition, the odd terms a,b,c, etc., must 
all have a J value 3, with the exception of 
g, r, and s, for which the J values may bo 
1, 2 or 3 for g, 2 for r and 1 or 2 for s. Bach 
of the terms X, Y, Z, may have J=2 or 3. 
The term denoted by ’S^ must be one with 
a J value compatible with the combinations 
with J=3. Besides, assuming the given J 
values to be correct, the combinations •’Po— 
4f 6s “P4, 6d- — p and 5d“ “P^— t involve 

a change of 2 in the J values in the transi- 
tion. A = 2238 • 69 classified as the combina-^ 
tion A — k, differs too widely (7-1 cm.'')'’ 
from the calculated value to be correct. 

It may be noted that if t has a J value 2, 
6d“ — t combination would be allowable 
but then ®P4 — t, od” — t would both have 
to be rejected. The large number of odd 
terms with J=3 indicate that odd configura- 
tions other than 4f 5d and 5d 6p must be 
involved, which in turn should give widely 
separated terms. It seems that the J values 
of some of the terms a, b, etc., may not be .3 
and that some of the combinations involved 
may be spurious, as is not unlikely in suclr 
a complicated spectrum. 

V. D. Dabholkae. 

Physics Department, 

Wilson College, Bombay 7. 

January IS, 1934. 


1 Indian. Tour. Phy., 8, 137, Oct. 1033. 
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Gastronodus stmssenii, G. et sp. n.* 

A New Nematode Parasite of Grocidm'a 
ccerula — the Common Musk-shrew or 
as it is usually called Musk -rat 
(Vernacular: Ghachundar.) 

Amongst the Musk-rats a very heavy infec- 
tion of this new type of worms prevails in 
the Hyderabad State. In August 1933, 120 
specimens were dissected by me in the 
Plague Department, Hyderabad City and 
out of these 37 were found to be infected. 
The worms occur in nodules in the wall of 
the stomach- When extracted out of these 
nodules they are blood-red in colour but 
turn white after lixation. 

The mouth of the worm is surrounded by 
6 cephalic papillae and leads into a buccal 
capsule which measures 0*06 mm. in length. 
There are 6 well-developed tooth-like pro- 
cesses projecting into the buccal capsule 
(Fig. 1). The oesophagus consists of a short 



Fig, 1. 


Diagrammatic represen- 
tation of the mouth, 
surface view. 



Posterior end of the male showing the right spicule, a 
part of the left spicule, a pair of spine-like process, 
caudal alse and the papillae. 


narrow muscular portion and a long, wide 
glandular part. Its total length is 2-6 mm. 

The females are 26 to 40 mm. in length. 
The vulva lies in front of the posterior end 
of the oesophagus and is situated at a dis- 
tance of 1-5 mm. from the anterior end. 

The males are 16 to 26 mm. long. They 
possess caudal alse and in the mature males 

* The Species is named after Geheimrat Prof. 
Dr. O. zur Strassen of the University of Frankfurt 
pn-the-Main, Germany. 


there are 7 pairs of pre-anal and 3 pairs of 
post-anal pedunculated papillae. Near the 
tip of the posterior end there are two spine- 
like processes. The spicules are very 
unequal. The right spicule measures 0-45 mm. 
and the left 2-7 mm. in length. 

These new nematodes belong to the 
family Spiruridce (Oerley, 1885), sub-family 
82 yirurin(B (Ealliet, 1915). They exhibit some 
affinities with the genus Spirocerca (Ealliet 
and Henry, 1911) but differ from it markedly 
and necessitate the creation of a new genus. 

The distinguishing characters are as 
follows : — 

(1) Unlike the genus Spirocerca in this 
new genus there are 6 well -developed tooth- 
like processes projecting into the buccal 
capsule. 

(2) In the males instead of 4 pairs of 
pre-anal and 2 pairs of post-anal peduncu- 
lated papillfB there are 7 pairs of pre-anal 
and 3 pairs of post- anal papillae to he found. 

(3) The large medium papilla so character- 
istic of the genus Spirocerca is absent here. 

(4) Instead of 4 or 5 pairs of minute 
papillae at the tip of the posterior end, a 
pair of spino-like process is present. 

The anatomy and life-cycle of this new 
Nematode will be published elsewhere. 

I express my gratefulness to Dr. 0. F. 
Chenoy, Special Plague Officer, Hyderabad 
City, for giving me all the facilities for the 
collection of worms. 

Satya Nahain Singh. 
Zoological Laboratories, 

Muslim University, 

Aligarh, IT.P. 

January 20, 1934. 


The Melting Point of a Certain 
Aminodimethoxybenzoylpropionic Acid. 

In connection with the note"^ on this topic 
recently communicated by Dr. J. N. Eay, it 
must be at once observed that further 
experience with the acid in question has 
shown thab its behaviour on heating varies 
in a somewhat capricious fashion. Ifc 
depends to some extent on the way in which 
the sample is dried, and also on the rate of 
heating. If rapidly heated, the ni.p. appears 
to be approximately 120° in confirmation of 
Haq, Kapur and Eay {J.G.S., 1933, p. 1087), 
but if the pure dry acid is heated slowly it 

1 Curr. JScL, 2, 241, 1934. 
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only sinters at this temperature, hardens 
again, and melts at various temperatures 
from 130° to 115°, depending on the condi- 
tions of heating. In many cases it is 
difficult to observe the sintering, and with 
the technique employed by Miki and Eobin- 
son 1933, p. 1467j the m.p. was 

found to be 111°. The dehydration of the 
acid, with the formation of the lactam, 
evidently occurs on melting, but it is not 
complete when a specimen of the acid is 
merely heated in a capillary tube to its 
point of fusion. It is doubtful whether this 
acid can be stated to have a melting point 
which is a physical constant characteristic 
of its molecular species, and probably all 
the observed melting points have to do with 
a substance undergoing more or less decom- 
position. With Dr. Bay’s remarks on the 
formation of a 7-ring lactam in many cases, 
the present writer is in complete agreement. 
However, the acid employed by Miki and 
Eobinson was never melted, and consisted 
entirely of the amino acid, as shown by its 
ready solubility in aqueous sodium carbo- 
nate and dilute hydrochloric acid, as well as 
by its diazotiaability and by the colour 
reaction with ferric chloride. It is with 
amino acid of this kind, and not with the 
decomposed fused amino acid, that we failed 
to confirm the condensation to a quinoline 
derivative, using ' as second component 
acetaldehyde under the conditions described 
by Haq, Kapur and Eay. 

Admittedly we made only one experiment, 
in which, however, we recovered the amino 
acid unchanged. 

In regard to the question of the conden- 
sation of the aminodimethoxybenzoylpropi- 
onic acid with acetylacetone, and with 
dibenzoylmethane, Dr. Eay has not quite 
correctly represented our views on the 
subject. Miki and Eobinson (loc, cit.) ex- 
press no view as to the constitution of 
these substances, but merely pointed out 
the necessity for fresh experimental evi- 
dence. It will be simplest to reproduce the 
paragraph of our paper dealing with this 
subject : — 

^'Haq, Kapur, and Eay (loc. cit.) con- 
densed aminoveratroylpropionic acid with 
acetylacetone and isolated a product, 
m.p. 215°. Similarly, the quinolines from 
aminoveratroylpropionic acid and aceto- 
phenone and dibenzoylmethane had m.p.’s 
231° -232° and 229° respectively. Carbon and 
hydrogen estimations are required in order 
to confirm the view taken of the constitution 
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of the products from acetylacetone and dibei 
zoylmethane, because the possibility of los 
of an acyl residue exists and lias not bee 
experimentally disproved.” 

E. ItoniNSON. 

Dyson Perrins Laboratory, 

University of Oxford, 

January 23, lOSJt. 


(Jlilamydonema fuellehornl n. 

One male and nine female specimens < 
the genus Ghlamydonema were obtaim 
from the stomach of a domestic (‘at- 
Felis cahis domesticus. The nieasuremen 
were taken when the worms were alive. 

The females measure from 30 to 15 im 
in length and 1'67 to 1-78 mm. in breadt 
The body is attenuated anteriorly and tl 
posterior end is enveloped by a reduplic 
tion of the cuticle which in the feinal 
measures 1-35 mm. from the tip of the ta 
The cuticle is transversely striated ai 
reflected over the lips. The cervical papil 
in the male measuring 30 mm. in length a 
at a distance of 1*16 mm. from the anteri 
end (Fig. 1). In all the nine females t 



Anterior end of male showing the cephalic papi 

vulva is surrounded by a detachable chi 
nous ring. Tn a female 3-5 mm. long, t 
vulva lies at a distance of 1*15 mm. frc 


* Species named after the late Geh. Medizinal 
Prof. Dr. Fredrick Fuelleborn, Director, Insti 
fuer Schiffs-u. Tropenkrankheiten, Ilainbu 
Germany. 
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the cephalic end. The lips and genitalia 
closely resemble tliose of G, prwputialis and 
G, masoodi. 

In the male specimen the posterior part 
of the oesophagus is constricted to a length 
of 0*93 mm. before it opens into the intes- 
tine (Fig. 2). This character is not noticeable 
in the females and as 
our observations de- 
pend only on a single 
male specimenjthough 
preserved in an ideal 
condition, we do not 
give it any importance 
until more material is 
obtained and exam- 
ined. 

The posterior ex- 
tremity of the male is 
not entirely enveloped 
by the reduplication 
of the cuticula. A 
little part of the 
caudal end remains 
exposed. 

As usual there are 
four pairs of well- 
developed circumclo- 
acal papilhn. Just 
above the anus there 
is a group of three pre- 
anal ventral papillae 
in a line. The middle papilla is the largest. 
Behind the anus there are two pairs of post- 
anal ventral papillae situated in a line. All 
these four papillae are small and equal in 
size. Further down the tail there are four 
pairs of caudal papillae. Pairs Nos. 1 and 
2 are situated near each other on the 
anterior part of the caudal end and lie 
a bit farther oft' from pairs Nos. 3 and 4, 
which are situated near each other on 
the posterior part of the caudal end. The 
last pair, viz,, Papilhe No. 4, are the largest 
of all the caudal papillas (Fig. 3). The 
spicules are unequal, slender, curved and 
pointed. The left spicule measures 2-89 mm. 
and the right one 0-81 mm. in length. 

We take this opportunity to express our 
sincere thanks to Dr. Asa C. Chandler, Rice 
Institute, Houston, U.S.A., for sending us 
two specimens of G, prceputiaUs which he 
found in a domestic cat at Calcutta. We 
could not investigate this material thorough- 
ly as the specimens have shrunk to a great 
extent and moreover both of them happen 
to be females. The lips and genitalia have, 
however, a close resemblance with those of 


Fig. 2. 

Posterior part of the 
oesophagus of male show- 
ing the constriction and a 
part of the intestine. 


C, prceputialis but in the absence of a male 
the species cannot be determined. 

Four species of the genus OMmyiydonema 
have been described so far. This new 
species discovered by us differs from those 
already described in the arrangement 
of the ventral post-anal and caudal 
papillae. Ghlamydonema masoodi (Mirza, 1933), 
possesses three caudal papillae arranged 
transversely in a row. G. 'prceputialis (von 
Linstow, 1889, Hegt, 1910), possesses one 
13air immediately behind the anus, three 
papillae towards the tail end and an addi- 
tional pair in front of these three. Ortlepp 
in describing the same species mentions that 
just behind the anus, one pair immediately 
following the other, there are three pairs of 
ventral papillae and that two additional 



Fig. 3. 

Posterior extremity of male, ventral view. The 
reduplication of cuticula is raised up in order to 
expose the papillae. 

pairs are found further down the tail. C. 
malayensis (Ortlepp, 1922), has only three 
pairs on the tail, in addition to this the size 
of the spicules also differs from our specimen. 
G. iumefacien (Henry & Blanc, 1932), has five 
pairs of post-anal ventral papillae, each pair 
is situated one behind the other. 

The arrangement and size of the three 
pre-anal ventral papillae in our specimen 
are just the same as those distinguishing 
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C, prwpuLialis, G, malayensis and C. tume- 
facien but the arrangement and size of the 
caudal papillae differ markedly from those 
of the above four species as already 
described. 

The specimens have been deposited in the 
Museum of the Zoological Laboratories, 
Muslim University, Aligarh, U.P. , India, 
under TSTo. 1001 . 

M. B. Mirza. 

Zoological Laboratories, 

Muslim University, Aligarh, 

January 25, 1934. 
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A Short Note on the Variation in the 
Strength of Reception of Calcutta Short-wave 
Transmissions at Chittagong. 

The Calcutta short-wave broadcast is 
received here with excellent strength and 
very good quality in the morning and noon, 
on every occasion. But in the evening, the 
reception is generally weak, sometimes 
amounting to no signal at all. The distance 
of Chittagong from Calcutta is about 200 
miles. 

The various characteristics of short-wave 
propagation are explained by assuming the 
existence of ionised layers in the atmosphere. 
The first or E layer is at a height of about 
90 kilometres, where the ionisation is pro- 
duced by the ultra-violet radiation from the 
sun. The short-waves pass through this 
layer with slight absorption. The paths of 
the waves are bent in the more strongly 
ionised F layer, which is at a height of 
about 250 kilometres. The variation of the 
ionisation with height at any part of the 
atmosphere is called the ^ ionic gradient ” 
which depends on the amount of radiation 
from the sun. It has been established that 
the bending of the short-wave rays is directly 


proportional to the ionic gradient, and 
inversely proportional to the frequency. 
Thus for a given wave-length, the bending 
is greater at day-time when the sun shines, 
and less during the- night. 

It seems that for Calcutta short-waves 
(49-1 m. 1? ) the ionisation in the F layer 
during the day-time is sufficient to return 
the rays to earth at this distance, so that the 
signals are quite strong. At night, on the 
other hand, the bending diminishes to such 
an extent that sometimes Chittagong falls 
within the skip zone and the reception is 
very poor at this place. 

A. C. Saha. 

Chittagong College, 

Chittagong, Bengal, 

January 31, 1934. 


An Attempt to Govern Sex Realisation 
in the Rabbit. 

Investigation of the sex problem from the 
genetical and general biological point of 
view may be divided into two parts. First, 
there is the question as to which elements 
participate in the determination of sex and 
whether these may be experimentally 
governed before sex determination. Secondly, 
there is the question as to' which factors 
participate in the realisation and manifesta- 
tion of sex, and whether it is possible to 
govern such factors experimentally after sex 
determination but during the period of sex 
realisation. 

According to modern cytogenetics female 
and male sexes are results of definite chro- 
mosomal combinations. Certain combina- 
tions of sex chromosomes together with the 
autosomes are responsible for the determina- 
tion of males, females and intersexes. The 
latter can also be conditioned by quantita- 
tive genetic factors in various degrees as in 
Limantria. The cytogenetic investigations 
indicate that the male sex in Mammalia 
contains the heterochromosomic pair, conse- 
quently it forms two types of gametes 
(spermatozoa) ; one type, the YA, determines 
the male sex and the other, the XA, deter- 
mines the female sex. The female organisms, 
however, form only one type of gametes 
(egg cells) with the chromosomal constitution 
XA. Sex determination therefore occurs at 
the moment of fertilisation ; a female 
(XXAA) is determined if an egg cell is 
fertilised with an XA spermatozoan and 
a male (XYAA) is determined if fertilisation 
is effected by a YA spermatozoan. To 



February 1934 ] 


CURRENT SCIENCE 


29 


govern sex determination then it is necessary 
either to eliminate one type of sperniatozoan 
by killing or paralysing it so that only the 
other type remains active, or to separate in 
some other manner the two types so 
that one or the other alone may be 
used for fertilisation. Attempts to separate 
the XA from the YA type of spermatozoa 
have recently been reported as having been 
carried out by Koltzov using an electric 
current. In his experiments the XA tends 
to move to one of the poles and the YA 
to the other. 

What then controls the realisation of sex 
and can we govern the factors acting during 
this period of sex realisation? 

Results of the recent investigations in the 
held of pliysiology of development, including 
those of the endocrinological and transplan- 
tation experiments, show that after sex 
determination there is a long chain of 
interacting developmental processes which 
result in the formation of definite sex organs 
and glands that secrete hormones which in 
turn play their part in sex realisation. 

When we ask whether it is possible to 
govern the development of sex we question 
whether wo can in some manner govern some 
of the developmental processes so that from 
a XXAA determined organism a male 
develops or from a XYAA determined 
organism a female develops. The former 
type of experiments seem more difficult than 
the latter because the XXAA constituted 
organism does not have Y-chromosomes, 
while a XYAA chromosomal constitution 
has the characters carried by both X a.nd Y^ 
chromosomes. Therefore, attempts 


influence the developmental processes of j 
XYAA organism and to direct them toward: 
realisations of a female organism seem mor( 
reasonable. This might be done either bj 
forcing the processes directed by X or bj 
suppressing those directed by the Y 
the XAA and YAA components respectively). 
In our experiments we chose the latter way. 
From the works of Abderhalden’s school- we 
know that after immunisation with proteins 
or peptones having complex molecules from 
certain organs or tissues, ago specific 
and sex specific “ Abwehrfermente ” are 
induced as well as the species specific and 
organ specific “Abwehrfermente”. Xumerous 
immunological investigations have also 
shown that antibodies can pass through the 
placenta. Therefore, if we inject protein 
from rabbit testes into a fertilised female 
rabbit we can expect that ^‘Abwehrfer- 
mente can be induced in the female rabbit 
against the testicular proteins and that these 
by passing through the placenta may act 
upon the embryos. If male embryos (XYAA) 
are present the antibodies might conceivably 
act against the developmental processes 
directed by the Y-chromosomes and destroy 
the products of the latter (more exactly, 
destroy the testicular proteins of the male 
embryos). Thus, if the male characters are 
suppressed it may be supposed that female 
characters will predominate so that from a 
XYAA determined organism an apparent 
female might develop. 

A series of such experiments were carried 
out and the results are summarised in 
Table 1. The sex ratio in the controls is 
given in Table 2. 


to 

TABLE 1. 


No. 


Late of 
mating 


Date, type and amount of 
I injection 


Date, type and 
amount of 
IT injection 


Date, type and 
amount of 
in injection 


Male 


Ab- 

normal 


1 


o 


1981 

14/TTT 


14/III. 1 gr. rabbit testes ^ 
tissue+10 c.c. distilled water 
crushed together ; injected 
8 c.c. suspension. 

14/III. 1 gr. tissue of bull 
testes tissue+ 10 c.c. distilled 
water, injected 8 c.c. suspen- 
sion. 


21 /ni. 2gr. 
dry tissue from 
rabbit testes 
-f20 c.c. water. 
Babbit No. 1 
injected c.c. 
No. 2 injected 
with c.c. 

sxispensioi). 


1 30/TII.l-5gr. 

tissue of rabbit 
testes -1-15 c.c. 
water. Injected 
■suspension in 
No. 1, 5 C.C., in 
No. 2, 5 c.o. too. 



1 Becent investigations have shown that the 
Y- chromosome is not devoid of characters as 
previously supposed, but also contains genes. 

2 Abderhaldon, E. und Buadze, S. 1931. Per- 
mentforscliung 13 : 137 and 13 : 166. 

3 


3 The cytological and histological investigations 
of implanted testes in female rabbits showed that 
a very rapid cytolysis occurs in the testicle tissues 
(Kostoff and Bajably, 1933. Irregular Spermato- 
genesis and cytolysis in rabbit tostes under various 
conditions). (In press.) 

P 
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Date of Date, type and amount of 
Diating I injection : 

8 I 18/VII f 20/VII. 2 rabbit testes 
1(2)4' I crushed with 15 c.c. and left 

' I for two houi^s. The swiimning 

particles dropped at the bot- 
tom. o c.c. clear extract in- 
jected in No. 8 and 5 c.c. in 
^No. 4. 


Date, t>pe and Date, type and 
amount of 1 amount of 
II injection I III injection 


QJ 

Male g 

OJ 

Pq 

4 6 


Ab- 

normal 


5 21/Vm ' 25/VTII. Two testes crush- 29/VIII. In- .. 7 8 8 

(3 .. ed in 20 c.c. water. Each jections repeat- 

7(1) Wabbit injected with 5 c.c. edasat2.5/VTTT. 

t suspension. 


8 2tVViri 27/VIII. Injected with 5 29/VlTT. As .. 2 8 

c.c. suspension preserved with above, 
chloroform under toluol from 
25/VTTI. 


9(3) 12/IX This was a female rabbit .. .. 14 

in wdiich a testes was im- 
planted subcutan at the left 
ventral side at 8 /IX. 


10 12/IX 12/IX. Injected with 5 c.c. 1 6/1 X.^ Inject- .. 2 4 

suspension of a crushed rab- ed with 5*5 c.c. 
bit f elites in 20 c.c. water. suspension of a 

dry rabbit testes 
4-20 c.c. water 
I6/IX. Each 
received 5*5 c.c. 
as above. 


11 

14/IX 

14/IX. Injected with ex- 

. . 

. . 

8 

2 


12(2) 


■ tract prepared at 1 2/IX and 



2 

4 




^presserved in chloroform. 






18 

28/IX 

23/lX. Injected with 5 c.c. 



2 

8 




suspension prepared from one 








rabbit te.stes 4-8 c.c. water. 






14 

27/IX 

[■ 27/IX. Each injected wdth 

2/X. Each 

8/X. Each 

8 

0 

1 

15 

.. 

■| 5 c.c. suspension from 8 rabbit 

injected with 5 

injected with 5 






L testes 4-22 c.c. water. 

c.c. suspension 

c.c. suspension 







preserved by 

from 1 testes 







chloroform from 

-hl2 c.c. water. 







27/IX. 


— 

— 

— 





Altogether . . 

28 

45 

5 


TABLE 2. 


1 

No. j 

Born at 

1 

Male 

1 

Female 

No. 

Born at 

, Male 

1 

Female 






B.F. 

20 

20 

1 

10/IV 

3 

2 

8(4) 

18/VII 

1 


0 

80/TV 

! « 

0 

9(2) 

30 /VI I 

) 


,, 

10 

3 

2 

t 

22/ V 

3 

4 

11 

24/VITI 

1 J 


5(1) 

12/ VI 

2 

3 

12 (6) 

lo/ix 

J ^ 

O 

0 

27/VI 

8 

2 

13 

2 

4 

7(8) 

8/VIT 

3 

8 

H(3) 

21/X 

3 

3 


c.o. 

20 

20 


Altogether . 

37 

40 


4 The numbers given in parenthesis as for example “ (2) ” mean that rabbit No. 2 appears now as No. 4 
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Treated pregnant rabbits together with 
rabbit ISTo. 9 (in which an implantation was 
made of testicular tissue rather than an in- 
jection) gave 28 males, 45 females, and 5 ab- 
normal individuals. The latter had relative- 
ly small penises and testes. The testes were 
about the size of a pea grain when these 
animals were dissected at an age of 70 to 100 
days. If animal No. 9 is excluded (Table 1) 
then there were 27 males, 41 females and 5 
abnormal individuals among the progeny. 
In the control animals there were 37 males 
and 40 females. I am personally not satis- 
fied with the subject used (rabbit) or with 
the results obtained. The difference be- 
tween the treated and untreated animals is 
not very great, but it is suggestive enough to 
warrant carrying out further experiments. 
The abnormal individuals may prove to be 
of great interest from the developmental 
point of view. 

The results given here are therefore far 
from conclusive, but I am reporting them 
because at the present time I am engaged 
with other experiments and cannot continue 
them further though I think they indicate 
possible interesting results if more exten- 
sively pursued. Governing the sex realisation 
and manifestation is of scientific significance 
and may also prove to have practical appli- 
cations. The swine or dog might prove a 
better object for experimentation than the 
rabbit since they liave a longer period of 
gestation and thus would allow for better 
immunisation of tlie maternal organism 
before the beginning of testicular develop- 
ment in the embryos. These animals also 
bear no less than the rabbit and the gesta- 
tion period is not too long to give satis- 
factory time for investigations. Should such 
immunisation by organ or tissue suspensions 
or extracts of pregnant animals prove 
successful for influencing the development 
of embryos they may help in attacking 
numerous developmental problems. 

OONTCHO KOSTOFF.'* 

Genetical Laboratory, 

Academy of Sciences, 

Leningrad, U.S.S.E., 

January^ 1984. 

Rydberg’s Potential Energy Function and 
Transition Probabilities. 

While examining by graphical construction, 
the correctness of potential energy curves 

■’* The author is indebted to Mr. B. Tranoff for 
help throughout the investigations here reported^ 


for diatomic molecules with the aid 
effective integral and Bv values, Rydbe 
has proposed a modified function of t 
following form : 

U(/) = D (ax + 1) 

This he has found to agree better th 
Morse’s function in the case of Cd 
and O 2 . 

During my recent work in London on t 
quantitative estimation of band intensit 
in the second positive system of N 2 , 1 thoug 
it desirable to examine this function f 
vibrational transition probabilities. I ha 
derived these theoretically by Morse's as wi 
as Rydberg’s functions. From the accurate e 
periniental data of intensities, I have calci 
lated the vibrational transition p;obabiliti 
by producing the bands in four differei 
sources varying widely in temperature at 
electrical conditions. The Oondon parabo 
of maximum probabilities on the basis < 
Rydberg's function has been found to give 
much closer approximation than Morse’ 
with experimental values in all the cas( 
studied. This can be understood from tl 
Table A given below, where the theoretiei 
and experimental results of maximum pn 
babilities are compared. Those have bee 

Table A. 

Maxivmm Probabilities. “ 

Positive Cohmn. 


Theoretical 


Morse 

Rydberg 

Experimental 

0) 

■(2) 

(3) 

(0, 0) 

(0, 0) 

0, 0 

(1, 0) 

(1, 0) 

1, 0 

(0, 1) 

(0, 1) 

0, 1 

3, 1 

(3, 1) 

2,1 

(0, 2) 

(0, 2) 

0, 2 

4, 3 

4, 2 
(1, 3) 

3, 2 

(0, 3) 

1, 3 



4, 3 

1, A 

(2, 4) 

1, 4 

1, 5 

(3, 5) 

2, 5 

2, 6 

(3, 6) 

3, G 

3, 7 

(4, 7) 

4,7 

3, 8 

— 

— 

4, 9 

— 

— 

Rydberg, Zeit f. Phys.^ 73, 

376, 1931. 


2 The numbers in the table are bands wher 
TnaxinjLum probabilities baye been located^ 
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derived by reading the quantum numbers of 
bands on or in the immediate vicinity of 
Condon parabolas. The agreement has been 
judged graphically by the closeness of theo- 
retical and experimental curves. Those 
bracketted in columns (1) and (2) denote 
close agreement with experimental deter- 
minations. It may be noted that r,„i,i. 
transitions in the case of Morse function 
liave been found to be relatively far away 
from the experimental parabola. To avoid 
unnecessary details, only the results of posi- 
tive column in discharge tube have been given 
herewith. Nearly similar results have been 
obtained With other conditions of excitation. 

It is interesting to note that Johnson and 
Dunston'*'' working independently on the 
intensities of BeO bands, have arrived at 
the same conclusion. The detailed results 
will be published elsewhere. 

N. K. Tawde. 

■Royal Institute of Science, 

Pliysies Laboratories, Bombay, 

January^ WS4i, 


* Johnson and Dunston, T?h\L Macf., 105 , 472, 
1 9 :^.^ 


On Stellar Ionisation. 

In a previous note', expressions were given 
for stellar ionisation for the relativistic as 
well as for the non-relativistic case with 
electrons in the degenerate and the non- 
degenerate state. It was pointed out that 
with the total number density 10 (electrons, 
ions and atoms taken together) ionisatior 
is complete well within temperatures of the 
order — 10^". This is in line with the 

hypothesis of Fowler, Stoner and others- 
who, starting with the hypothesis of complete 
ionisation, arrive at the limiting density o] 
White Dwarfs of the order 10“^ — 10’“'. Thif 
also accounts for the fact that in the calcula- 
tion of stellar opacity,' the bound- free 
transition does not make any contributior 
at all, for in a fully degenerate system there 
is no bound electron. We are also spared 
from making the paradoxical assumptior 
with Chandrasekhar that electrons are bounce 
as well as free. 

Now in carrying out numerical calculation! 
some interesting points arise. We conside' 
for the present that stellar matter consist! 
of hydrogen only. The results are given ii 
the table. 




1 

Percentage of Ionisation 

No. of electrons calculated 
from ionisation 


2 

ct 

s 

OJ 

a. 

0 « o 







Star 

^ ^ ^ 

Degenerate 

Non- 

degenerate 

Degenerate 

Non- 

degenerate 


a 

(U 

h 

H JJ Ofl oj 

.q U c 

.S ^ 

^ 1) y 

Non- 

Relativistic 

Relativistic 

Non- 

Relativiitic 

Non- 

kelativislic 

1 Relativistic 

Non- 

Relali\istic 

Model Star 

IxlQf’ 

1*54x10-9 

13*9 

4*5 

32*02 

1-22X102» 

*43 X1029 

2*42X1029 


2 

4*34 

32*8 

32*0 

44*58 

2-47 

2*42 

3*08 


3 

10*06 

94*0 

93*0 

57*98 

4-85 

4*80 

3*66 


4 

12*27 

Complete 

Complete 

65*10 

5-0 

5*0 

3*94 

Sirius IS 

IX 10^ 

1*54X1029 

17 


2.55XlO'-» 

, , 


p-3-100 

(Eddington) 

7-2x10^ 

40*12X1029 

Complete 



18X10=" 



p-3-97Xl0i 

1*5X109 

28*28Xl0’-9 

Complete 

. . 

93*00 

2-39XlO=s 


2*22X102 8 

0 >-Eridani B. 

9.7X10'^ 

4*65X1027 

15*5 



8-45x10=^ 



p-9-55Xl0i 

6-6X10*^ 

8*25X1028 

Complete 



5-45X10= = 



^p-S-SSXlO"' 

9.7X107 

4*65X1027 

4*0 


8*83 

2-56X10=’' 


4*64X102^^ 


-10"^ 

4*0X1039 

Complete 


. . 

' 5-14X10=" 


. , 

Chandrasekhar’s 

1*4X109 

2*55X1029 

15 


■92X10=" 



Model 






1 



N~7X1020 
‘^Star with limiting 
P-5X10S 

5X109 

1*32X1030 

2*90 

*45 


j 8-7X10=" 

1-34X10''’" 

*• 


1 Qanguli, Curr, Sci,, 1, Dec. 1932. 

2 Fowler, Stoner, etc., see ref. 1, 
Cliandrasekhar, PrOc. Roy. Soc., 133A* 241, 

1 931 ; Kothari and Majumdar, A.N., 244 , 146, 1931. 


^ Chandrasekhar, L. F. Astrophys., 3, 300, 1932 
® Chandrasekhar, Monthly Notices, 91 

44C), 1930. 

® Stoner, Ibid., 92 , 662, 1932. 
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It is evident from the table that in most ' 
cases the number of electrons calculated 
from the degree of ionisation for the degene- 
late case does not satisfy the degeneracy 
criterion. t On the other hand, the number 
of electrons calculated from the degree of 
ionisation for the non-degenerate ease for 
these very stars, leads to degeneracy. This 
is true for the models considered and also for 
Sirius B and 0^-Eridaui B. 

This incipient degeneracy may be avoided 
with higher electron density corresponding 
to the given temperatures. Actually, since 
all stars contain, besides hydrogen,* several 
poly-electronic atoms such as Ca and Fe, the 
electron density may be expected to be much 
higher than what is computed here. For 
these cases, successive ionisation should 
be taken into account. But since in all 
cases, ionisation potential affects but little 
the degree of ionisation in the degenerate 
case, it may be shown that in this case as 
well complete ionisation is attained within 
T=10^o forl^^lO'^^ 

A. Ganguli. 

Chemical Laboratory, 

College Dupleix, Chandernagore, 

January^ 10 


IS valid for the degenerate or the non-de- 
generate case. Tlie expressions for viscosity, 
diffusion and conductivity are respectivelv 
as follows : ' ^ 


n + n,,) ^ k 

and D = 

where /x -= f V2mfc; A^. 

A^, A^ and Ic have the same significance 
in the classical theory, = 5 for the 
classical tlieoiy and ^-5- for the degenerate 
state. 

In order to apply this to electrons and 
protons in the stellar interior we have to 
use the law of inverse square. Instead of 
using Chapman’s method’^ we have used the 
more rigorous method due to Perisco^ and 
we obtain expressions for viscosity, etc. 
in the same form with modified value of 
;x = ^ VAo where, 

A.^ — nj siir 6' p dp^ 


On Transport Phenomena in Degenerate 
Gases, 

Keoently Kothari and Ueliling and IFhlen- 
beck^ have studied tlie problem of transport 
in the new (Juantum Statistics and have 
deduced values for viscosity, conductivity 
and diffusion. We have used Maxwell’s 
method- modified by Fermi-Dirac Statistics 
and have obtained the results of Chapman 
for the fifth power law in the generalised 
form. We find the hydrodynamical equation 
of continuity for the steady state in the 
same form as in tlie classical case and the 
adiabatic gas law 

Xn ^ = 0 where A = ~ 

P 

0 ]‘ pp ^ Const. 


t This has been kindly pointed out to mo by 
Dr. C Jiandrasekhar in a private communication. 


,/,Kothavi, Phil. Mag., 13 , 3«1, 1932 ; M.N.. 92 . 
TJehlmg and Uhlenbeck, Phys. Bev,, 43 , 552, ] 9,^.8. 

J JosLYifi, Dynamical Theory of Ckises, 4tli Edn. 
(Cambridge), Cliap. IX, p. 231. 

Chapman, Phil. Trcms., 216 A, p. 279, 1915 ; 217 A, 
p. 115, 1916. 


V is the average velocity, and 
A^ -■= Itt J p dp. 

Calculations for Aj^ and A^ are made for 
0,-Eridani B with density 9 “s xlO^ gm./c.c. 
and T— 10^, and assuming this to contain 
completely ionised Ca atoms. The values of 
viscosity, conduction and diffusion are given 
below. 


A* == 9 ■■= L' 952 X lO''"’ and 

D - 2 •286 X 10-^ 

Calculations for other stars are being 
carried out and the significance of these 
values to stellar models will be discussed 
elsewhere. 

A. Ganguli. 

P. Mitha. 

Science Laboratojy, 

College Dupleix,' 

Chandernagore, 

January^ 1034. 


3 Chapman, iV/.iV., 82, 291, 1922. 
* Perisco, 86 , 93, 1925, 
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Seismcgraptiic Record of the Recent 
Earthquake. 

From a pliotograpli of the Seismogram 
obtained in Mangalore on January IStli, 
1934, it may be seen that the movement 
began at 14 hrs. 17 mins. It continued till 



after 15 hrs. (S. T.). The first phase is well 
marked in the vertical component (extreme 
left), not so well maiked in the two hori- 
zontal components. S — P=3 mins. 20 secs, 
which according to Zeissig’s Tables, gives 
an epicentral distance of 2,000 Km. (see 
Galiztin's Vorlesungen uber Seism.ometric, 
Leipzig, 1914, p. 108). The Travel Times 
of Earthquake Waves published by the 
Department of Geophysics, Saint Louis 
University (Xov. 1933) gives a distance of 
1,935 Km. This would fix the epicentre 
within a circle of some 60 Km. radius from 
Khatmandu (Kepal). The epicentral 
determination, however, cannot usually be 
done from data obtained at a single station. 
In the present case the determination is' all 
the more uncertain that the first tremors 
are not well marked by the horizontal 
components. The maximum amplitude 
marked by the B — W component is 10-4 


[FKHRt'ARV 

cms., at about 14 lir». \vh(‘n II 

needle bioke. Double amplitiid<‘ is nu'asinv' 
very remarkable is tli(‘ amplitude of II 
vertical component. 11' tlie jumping ol tl 
ground was so proiu)un(*(‘<l at a. disliinee < 
2,000 Km., what must it have been near 11 
epicentre? The St. Louis dislanetss a 
applicable only to eairtli<iuak<*s whose* foi* 
depth is lC-ir)'Km. They fm m so num(*roi 
a class as to deserve, to i)(‘ calhMl “ noian: 
earthquake”. The agre(‘m<*nt of tin* nn*; 
suied with tlic calculate<l (‘pietmtral dislain 
makes me think that I In* hypoeent n* of tl 
earthquake of January 15, would noi lun 
been much deeper than 10 or 15 luii. ( 
course, only a study in situ <*an s<d 1 1<* 1 1 
question. 

1). FKlUiOM. 

St. Aloysius' College, 

Mangalore. 

February 19H4. 


Organic Manures and Soil Structure. 

The beneficial elTect of organic manures i 
improving the tilth and in(*reasing tln^ a-bsor) 
tive and water-holding capaeiti(‘s of soils In 
long been known. Their utility as sour<*i 
of plant and microbial food has be<m r 
cognised and, more recently, evidence In 
also been adduced to show that they siippl 
a part of the carbon-dioxide aHHimiiat(*<l ) 
the plant.’ No infovmalaon is availabl 
however, regarding the (dTeet of (h(‘ir d 
composition on the ultimate mi'chanie 
composition of soils: indecMl, th(‘y a.r(‘ m 
supposed to liave any en’(‘e.t at all. ' 

la the course of an investigation <; 
nitrogen transformations in swamp soils, 
was observed that soils treated wit h organ 
manures tended to become incr(‘asingly lieiiv 
with the progress of the d(‘compositioi 
This observation, combined witl» a. fe 
others, such as incvease<l dilllcultv in ‘ dry 
digesting such specimens for cslbnation^ 
nitrogen, suggested that tlie tivatimmls ha 
brought about some peinianent cliange i 
the physical texture of such soils. 

With a view to obtaining sonn* <{uantilt 
tive evidence regarding th(^ nature and exUu 
of such transfoirnations, sp(*(dinenH (10 lbs 
of a local soil (red loam) were mad(^ up, i 
the usual way, in glazed eartlumware poi 
and treated as follows: — (a) unmanur<*d an 


'^Nature, 132 , 1001 , 
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maintained at 60 per cent, saturation with I 
regard to water; (b) green manured with the ' 
leaves of Tongamia glabra 100 g. per pot 
and maintained at 00 per cent, saturation ; 
(e) unmanured and swamped to a depth of 
3 inches ; and (<l) green Tnannred as in (b) and 
swamped as in [c). At convenient intervals 
the contents of the pots were removed in 
three-inch layers and their mechanical com- 
position determined according to the Inter- 
national Method after destroying organic 
matter by treatment with hydrogen peroxide. 

The results showed that in none of the 
cases Avas there any perceptible effect on the 
composition of the soil below the first three 
inches. The sui fae(»- layers of the unmaiiured 
specimens were not also appreciably altered. 
On the other hand, the green manured soils 
showed a significant change with the de- 
composition of the organic matter. This 
was particularly so in the case of tlie water- 
logged specimens in the first three indies of 
which the coarse fractions (coarse and fine 
sand) showed a distinct fg.ll while the fine 
ones (silt and clay) showed a corresponding 
rise. 

The mechanism of the above change is 
still not fully understood. There is evidence, 
however, to suggest that the formation of 
organic acids and the attendant solubilisa- 
tion of minerals, pai’ticiilarly silica, is, in 


some Avay, connected with the increas( 
observed in the case of the finer fraction 


52 ' y 

/ 



Further work is in progress to throw more 
light on the above and related phenomena. 

xi. Sreenivasan. 
y. Subrahmanyan. 
Department of biochemistry, 

Indian Institute of Sciencis 
Bangalore, 

February 6', 


Loch Ness Monster. 


belief in the existence of weird crea- 
tures is a survival of the dark ages in 
which the credibility of the people outstrip- 
ped their understanding and imposed no 
restrictions on the acceptance of exaggerated 
accounts of fire-snorting dragons and out- 
landish monsters. If now and then reports 
of the occurrence of such strange animals 
arrive, it is' because there are still people 
whose mind is not sufficiently enlightened to 
discern and discriminate. Judged by the 
reports of this modern monster, he is 
obviously an enormous reptile whose com- 
patriots ceased to exist towards the begin- 
ning of the Tertiary period of the Earth’s 
history, for they had reached a complexity 
of organisation which rendered them incap- 
able of adapting tliemselves to the new 
conditions of environment introduced by 


this period. Those which still possessed that 
power of adaptation survived as iii the case 
of Sphenodori and it is impossible to conceive 
of a gigantic Pythonomorph capable' of 
adjusting itself to the new altered conditions 
of existence or escaping from the more agile 
enemies. A stray animal, oven if it were 
preliistoric, by whicli popiilai* writers mean 
of times before man began to chronicle 
public events, cannot continue to live in- 
definitely but must imply the existence of 
his family and tribe hidden somewhere in 
the still unexplored regions. Such haunts 
will not remain long concealed from the 
scientists, sportsmen, explorers and cinema 
directors and tlio only value of the reported 
occurrence of a monster in Loch Ness is to 
provide a subject for excited talk in social 
circles. The scientist wants the evidence 
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of the animal itself, dead or alive, and 
after dissection would be able to pro- 
nounce his verdict as regards the monster’s 


age, pedigree, relationship and value. The 
monster may prove a commonplace seal 
or whale. 


A Study of the Citrus Varieties of the Bombay Presidency. 

By Dr. G. S. Cheenia, d.Sc., i.a.s., and S. S. Bhat, M.Ag. 


Introduction. 

TN order to advance the horticultural possi- 
bilities of any tract, it becomes imperative 
to obtain first-hand knowledge of the 
existing local conditions of fruit cultivation. 
A. study of all the different local varieties of 
a group of fruits and their adaptability to 
the local conditions of soil, climate, etc., is 
only a preliminary necessity before any 
attempt can be made towards improvement. 

The Presidency of Bombay produces many 
kinds of fruit of genuine quality. A number 
of varieties of the citrus group are cultivated 
here par excellence ”. Many foreign types 
are also being annually introduced by State 
agency or private enterprise. Some of the 
local varieties seem to be firmly occupying 
their ground in point of quality and 
production. They are perhaps above compe- 
tition by the new comers. There are also 
introduced varieties of citrus which may, 
in course of time, establish themselves as 
superior in quality and thus gain popular 
favour. Such varieties may not oust the 
established local types, but they may occupy 
new ground side by side with them. There 
is also considerable confusion about the 
identity and classification of the local varie- 
ties of citrus, when they are compared with 
those mentioned in foreign literature. This 
fact presents an almost insurmountable 
difficulty not only to the student of horticul- 
ture, but even to the enterprising grower, 
who tries fo import new types from outside. 
A free exchange of suitable varieties of citrus 
is thus much hindered. 

1 .An attempt is therefore made in the 
following pages to assign to the local types 
of citrus -their proper place in the different 
schemes of classification of citrus attempted 
by several authors. 

The Varieties of Citrus op the Bombay 
. Presidency and their Importance. 

There are a large number of varieties of 
citrus found growing in this Presidency. 


Their cultivation is restricted to particular 
zones only, which are suitable from the 
point of view of soil, climate, and other 
conditions, such as facilities for irrigation. 
The important varieties of this Presidency 
are the oranges (Santra and Mosambi types), 
the lime (Kagadi limbu) and the pomelo and 
the citron group. These varieties are not all 
found occupying the same zones. They arc 
more or less distributed severally according 
to suitable conditions. In fact, the oranges 
and the lime are alone cultivated on planta- 
tion scales. The other types are mostly seen 
scattered as individual trees in the regulai 
plantations of the above varieties. 

The total acreage of citrus cultivation in 
this Presidency comes to about 7,500 acres. 
The two types of oranges (Santra and 
Mosambi) alone occupy nearly 5,000 acres oi 
this area. Their distribution is restricted tc 
the Poona (2,198 acres), the Ahmednagai 
(2,611 acres), and the East Khandesh (67 J 
acres) districts. The other districts hav< 
practically very little area under oranges 
Then comes the lime (Kagdi limbu) whicl 
occupies about 1,700 acres on the whole. Itt 
cultivation is more extensively distributee 
than that of the oranges. The lime occupies 
about 400 acres in the Kaira, 300 acres ir 
the Ahmednagar and 250 acres in the Poons 
districts. The districts of Nasik, Easi 
Khandesh, Ahmedabad and Bijapur hav 
about 100 acres each under lime. Besid( 
these there are not less than nine othe 
districts which have lime cultivation on i 
smaller scale. The pomelo stands last ii 
point of acreage under cultivation, occupy- 
ing only 23 acres in the Presidency. It i. 
mainly cultivated in the Thana and KolabJ 
districts although there are odd trees o 
pomelo almost everywhere, especially ii 
the coastal tract near Bombay (see ma] 
in the next page) . 

From this it will be seen that while ther< 
are not less than 20 distinct local varietie 
of citrus, it is only three or four of ther 
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hat are of economic importance at present. 
?hey too are now grown in a limited number 
f districts. Witli the increase of facilities 



rrigation and transport, it is quite possi- 
tliat their cultivation will be extended 
only in the present citrus growing zones 
also in new zones which may be formed 
the Karnatak and elsewhere. It is not 
Y the oranges, whicli are the important 
le varieties, that hold out this promise, 
the lime seems to have a greater future 
^.cially with the d(‘vclopment of the Lime 
production industry. 

/"e give in this paper a detailed study of 
local varieties of citrus and try to 
sify thorn in dilYerent groups wherein 
{ may be best litted. 

NTIFKJATION AND OlASWIFICATION OF THE 

OiTRtTs Fruits of the Bomiuy 
PKEFUnEHOV. 

lie present nomenclature of the citrus 
5S of this Presidency seems to require a 


revision when they are compared with those 
described and illustrated in foreign literature. 
Many of the local types liave their own 
botanical names, which are locally approved, 
but they seem to be presenting considerable 
amount of confusion in finding out their 
exact prototypes in other countries. Of 
course, opinions widely differ on the point of 
the classification and identification of the 
citrus fruits even among the great American 
writers on these fruits. Coit“ states in this 
connection: two systematic botanists 

appear to be agreed as to the proper classi- 
fication of the many different species. This 
is probably due to the fact tliat several of 
the species hybri«lize readily, and it is very 
difficult to determine which of the forms are 
of hybrid origin." Not only this. The 
writers have observed different forms of 
fruits, which would appear to belong to 
different types of citrus, growing on the 
same tree in the case of some varieties of 
citrus. Bonavia^ mentions examples of 
this nature with illustrations abundantly, 
life differs from Ooit and states that a total 
change of climate, soil, and environment 
might effect still greater changes in the 
nature and appearance of the fruit, without 
any influence from liybridism and without 
the necessity of origin from a different 
species. This phase of our study becomes, 
therefore, greatly complicated and confusing. 
The desirability of a uniform nomenclature 
which may be acceptable to all the citrus 
growing countries of the world cannot be 
over-estimated. Tt seems to be, however, 
practically impossible to be achieved, because 
of the large number of new types which 
originate from time to time, tlie various local 
names for identical types, and the lack of 
sufficient communication between the work- 
ers of different countries. 

An attempt is, tlierefore, made in these 
pages to study the various classifications 
offered by some of the most prominent 
writers on the subject. It is also intended 
to fit in our local types of citrus accord- 
ing to the most generally accepted classifi- 
cation and nomenclature. This indeed 
involves certain alterations in the locally 
approved botanical names of some of our 
types. 

Bonavia^ is perhaps the first botanist who 
made an extensive study of the citrus fruits 
of India. According to him our local types 
are named and classified as follows. (See 
Table No. 1.) 




300 


OVttltENT SGtENGB 


[February 1934 


Digest 


Main Group 


1. Orange?, 


2. Pomelos, 


3. Citroni*, 
Lemons 
and 
Limes. 


Table Iso. 1. 

of the Classification of Citrus Fruits of India and Ceylon as presented by F. Bonavia, 
in his “ The Cultivated Oranges and Demons of India, etc. . 


Chaiacteristics of 
Main Group 


Sub-group 


Cliaractenstics of 
Sub-groups 


Names of local 
types falling ini 
these groups I 


Hotanical Names 


Floweis white; fruit 
red spheri:al, with- 
out a mammilla. 
(The author states 
that there is no good 
natural leason to 
take these points 
as characteristic of 
oranges. ) 


" Petiole broad- wing- 
ed ; flowers large, 
white ; stamens 
16-24; fiuit large, 
pale, globose, or 
pyriform, rind thick ; 
pulp sweet or acrid.” 

“ Young shoots gla- 
brous, purple ; leaflet 
glabrous ; flowers 
often uni sexual ; 
petals generallj 
more or lc^s pink ; 
fruit globose, ovoid, 
or oblong, often 
manimillate at the 
apex.” 


“ A shrub or small 
tree ; leaflet 3 — 6 
inches ; elliptic- 
ovate, or ovate-lan- 
ceolate ; petiole 
naked or winged ; 
flowers 5-10 in a 
raceme, small or 
middle-aized ; sta- 
mens 20-40.” 


I. Siveet oraii^^t's , Tree spieading. Fruits 
{a) Portugal, Malta, close-skinned ; taste 

Naval, Mosambi. more oi less purely 
sweet. 

(/d i- Santra. Tree slender, erect , fruit 

loose- skinned ; juice of 
Santra is sweet well 
blended with sour ; that 
ii. Keonla and of Keonlaand Mandarins 
Mandarins. is more acid than sweet. 

II. Sour orans[€S : 

('/) Seville. Fruits are sour in taste, 

loose-skinned ; more or 
less akin to Santra, 
except that Khatta and 
Kama may vary in size. 

(/n Khatta or Kama Do. 

oranges. 

i Pulp red or pink, 
ii. White, 
iii. Pulp mixed, en- 
tirely yellow', or 
led- checked. 


i. C. nudua p: oper. “ Leaflet oblong ; petiole 

short, margined or not ; 
flowers usually numerous ; 
fruit large, oblong, or 
ovoid ; mammilla obtuse , 
rind usually warted, 
thick, tender, aromatic ; 
pulp scanty, sub-acid. 

ii. C mcdica var. Lemon-citron, and citron- 

Bajoura lemon. 

iii. .SWr; (Lemons) “ Leaflet ovate; petiole 

C. nu'dica var. margined,! or winged; 
limonum, fruit middle-sized, ovoid, 

yellow’, roammillate, rind 
thin; pulp abundant, 
acid.” 

.SWicV (lemon) : Fruit globose, 3-5 inches 

C. mcdica, vai. diameter; iind thin, 
hmmdta. smooth, juice abunrlant, 

sweet, not aromatic.” 

iv. True limes. “Leaflet elliptic- oblong; 

petiole many times 
shorter than the leaflet, 
linear or abovate ; 
racemes short, flowers 
small, petals usually 
four; fruit usually small, 
globose or ovoid, with a 
thick or thin rind ; pulp 
pale, sharply acid.” 


Mosambi, Na 
V al and Malta 
oranges. 

Santra. 

Kavla, Ludu, 
Reshmi na- 
rangi. 

China orange. 

Seville oi 
Svlhet orange. 


Pomelo, Shad- 
dock 01 giape 
fruit (Papnas) 


Mahalung. 


Jamburi iiiul Id 
limbu. 


Sakhar limbu. 


Kagdi limbu 
(thin-skinned). 
CJodhadi limbu 
(thick-skinned). 


iitius au rail tin III 

siiiciis.'. Gall. 


C. aurantium siuciist', 
Rumph 

1 )(>. 

( r. itolnlis' of Liuireiro 
is a .synonym. ) 

Bi i,^ar(7tlicr r/i/uois. 

C. Idifaradicr Ris.S(). 

C. fust a, of Laureiro. 

Anrautium add of 
Aniboyna. 

C. I'uljiii'ar/s, kisso or 
all synonyms. 

(’. auraiiiium, var. 
Khatta, Ibmivia. 

C, dciumaua Linn. 


i . fill'd tea Linn. 

(C. ait rant ntm var. 

mcdica of liraiulis 's 
.•synonym.) 


mcdica var. Ba/oitra. 


c ’. mcdica var. limonum . 
{C.auraiitium var. limo- 
itum of Hramlis. 
t\ limonum Wall. 

C lilt dll a. Will, aie 
synonyms.) 

C. mcdica vai. limmctla 
or lumia, 

((■’. Umnictta Ri.ssv) is 
synonym.) 

C..1/. acid a Linn 
(('. acidti of Ro.xluirgh.) 
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Bonavia does not present any distinct 
scheme of classifying the citrus fruits. He 
only discusses the suitability of certain 
groups and critically examines certain dis- 
tinctive characters. He devotes a chapter for 
alrnost every one of the sub-groups mention- 
ed in the table. It is true that these are all 
considerably different from one another. All 
the same, they seem to fall under certain 
naiu groups, which are shown in the table. 

Coit" in his book “ Citrus Fruits ” expresses 
the great difficulty of properly classifying 


the various kinds of citrus fruits, and after 
studying the various schemes proposed, he 
offers the following “ practicable working 
classification ”. Coit’s scheme certainly 
gives a bird's-eye view of the important 
species of citrus. He does not enter into 
the details of the many sub- varieties of the 
species, but only groups them in general into 
broad specific groups. The following Table 
No. 2 presents Coifs classification together 
with tile grouping of the Bombay citrus 
varieties under the different heads. 


Taku-j No. 2. 
Coil's Classification , 


tiotanical Name American Varieties 


.'iti US trifoliata. 

The deciduous orange Poncirns tritoliata. 

7. her gam ia. 

liergamot oiange. 

siuefis'is. 

Common sweet orange. 

\ anrantium 

Sour stock, Seville or bitter orange. 

uobilh. 

The king oiange. 

var. Mandarin oranges, etc. 

\ar. Satsuma omnges. 

\ dec urn an a. 

'rhe pomelo (grape-fruit), shaddock. 

\ lapouua. 

Kumquats. 

'. medica. 

('itron ot coiuineice. 

'. limouia. 

Sour lemon, sweet lemon. 

. (Ill rauii folia. 

Sour lime, .sweet lime. 


Equivalent Bombay Vaiieties 
Citrus tntoliata (wide tree). 

Mosambi, Naval oiange, etc. 

Seville, Sylhet, Kliatta orange. 

Santra orange. 

Kavla, I.aclii, Reshmi nanmgi. 

Pomelos (Papnas). 

China oiange. 

Mahalung. 

Janiburi, Id; Sakhar liinlju. 

Kagdi limbu, Godliadi limbu and Pat limbu. 


Professor Tyozaburo Tanaka of Japan has 
ffered a classification of the citrus fruits of 
le Eastern countries. He offers an ela- 
Drate scheme and remarks that more species 
lay be recognised as knowledge of those 
uits will gradually advance. In his opinion 
le earlier workers on classification worked 
ily on superficial characters. He credits 
r. Swingle of having taken a long step 
•wards a standard classification of citrus 
uits in the scheme he has offered, consisting 
nine definitely known species as the 
andard. Prof. Tanaka points out the 
istake of taking Swingle's nine species as 
aal and further states that “ The faithful 
)plication of the type theory and the 
tablishment of horticultural species admit- 
L by the Vienna Code are the most impor- 
nt phases in completing the taxonomy of 
brus fruits”. He proceeds to say that in 


classifying citrus fruits fundamental import- 
ance must be attached to essential characters 
only. Such are, according to him, the 
difference in inflorescence, elongation of 
anther and pulp vesicles, colour of the 
embryo, polyombryony or mono-embryony, 
etc. In elucidating tliese characters. Prof. 
Tanaka states: “ Polyembryony generally 
prevails in Citrus, Poni-irus and Fortunella, 
but mono-embryo is a distinctive character 
in Shaddock citron,- lemon, Yuzu, Ichang 
lemon, and in certain loose skin oranges.” 
Regarding this character, the experience of 
the present writers is somewhat different. 
In a germination trial, they have found 
that citron (Mahalung) and lemon (Jamburi) 
seeds have shown that a large percentage of 
them are 2>oly embryonic. The. importance of 
this character as of specific distinction in 
classification seems to be therefore doubtful 
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■writers. Professor Tanaka’s classifl- | attempt to fit in tlie Bombay varieties 
is given below together with an I a.ccording to it. 

Table No. 3. 

Tanaka’s Classifeahion of Citrus Fruits and the Place of the Bombay Varieties. 


Main Group 


Varieties and their Botanical Names 


Bombay Vaiieties falling in them 


/a. 


m- Citron. 


iock-Iniermcdta, 


Sweet Ordfijfe. 


i-Ichangensis. 
-skin Oran if es. 
bills, 

Hciosa, 
ruits large. 

fruits small. 


it IS, 


Citrus Hystiix DC. 

C, maooptera^ Mont. 

C, micrantha^ Wester. 

C. JVebberi, Wester. 

C. auranti folia (Christm.) Swingle. 


C, meilha, Linn. 

C. medica gao^anensis (Hayata), Tanaka. 
C, linwn^ Linn. 

C, Iwioma^ Osbeck. 

C, limonia oiaitensis^ Tanaka. 

C. bergamia,, Kisso and Poit. 

C, hvietta^ Risso. 

C. maxima (bunn), Meiril. 

C. paradisic Macf. (grapefruit). 

C, intermedia^ Hort. (nov). 

C, kotokan^ Hayata. 

C. glaherima^ Hort. (nov). 

C. aurantium^ Linn. 

C. sinensis, Osbeck. 

C, taiwamka, Tanaka and Shimada. 

C, tankan, Hayata. 

C, medioglobosa , Hort. (nov). 
r. natsudaidai, Hayata, etc., etc. 

C, 1 linos, Sieb. sec. Tanaka. 

C, ichan^ensis. Swingle. 


Kagdi linibu, Godhadi limbu, 
Pat limbu. 

Malialung (citron). 

Jamburi and Id lemon. 

Sakhar limbu. 

Pomelo (papnas). 


Seville or sour orange. 
Mosambi and Naval oranges. 


C, nobilis. Lour. Kavla, Ladu and Reshmi 

C, unshiu, Marc. narangi. 

C, yatsnshiro, Hort. (nov). 

C, deliciosa. Ten. 

C, poonensis, Hort. ex Tanaka. Santra. 

C. genshokan, (Hayata) Hort. 

C, tangarina, Hort. ex Tanaka, etc., etc. 

C. kinoknni, Hort. ex Tanaka. 

C. ponki, (Hayata) Hort, (nov), etc., etc. 

C. suntara, Hort. 

C. keonla, Hort. 

C. mitis, Blanco. China orange (:). 


le"^, in his book ^‘The Cultivation of 
Fruits” (1926), discusses some of the 
mportant considerations which have 
the standard classification of citrus 
nost complicated. He states that the 
\ distinct types of citrus ought to be 


I recognised as different species. This sugges- 
! tion, Hume says, is followed by Swingle,'" 
and therefore he accepts Swingle's scheme 
of classification in his work. Swingle has 
raised the Trifoliate orange group and the 
kumquats to the status of new independent 
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genera, Poncirus and Fortunella respect- 
ively, as they differ in many essential 
characters from the other species of citrus. 
The following table shows in short the 

scheme of classification of citrus types offer- 
ed by Swingle, as also how the Bombay 
varieties of citrus may best be accom- 
modated in it. 


Tablk 

]S'o. -i. 


Swingle's Classification and the Bombay Vayielies of Citrus, 

Species of Citias 
according to Swingle 

Synonyms 

1 

j English Names 

Bombay Varieties 

1. Citrus medka^ Linn. 


Citron. 

Mahal ung. 

var. sarcodactyUs, Swingle 


Fingered citron. 


2. C. hmoma, Osbeck. 

C, tnedka, var. 

limonnm. Linn. 

C. Umoninm^ Risso. 

Lemons. 

Jamburi & Id limbu. 

8. C. aunnitifoUay Swingle. 

Limonia anrantifolia^ Christman. Limes. 

C. limetta^ Auct. 

Kagdi and Godhadi limbu. 

Sakhar limbu. 

4. C, grand is ^ Osbeck. 

C. aiiraniium, var. 

grand/s ^ Linn. 

C. deenmanay Linn. 

Pummelo, gi ape fruit, 
shaddock. 

Papnas. 

rt. C, aurantiuniy Linn. 

C. vulgaris y Risso. 

C. higaradia^ Risso. 

C, anraniiuni, var. 

higaradia^ Hook. 

Sour or Seville orange. 


0. C, Si lien Oslieck. 

C. auraniiumy var. 

sinenstsy Linn. 

C. auraniinm I-.our. 

Sweet oranges. 

Mosambi, Malt and Naval 
oranges. 

7. C. na/d/is, I.our. 


King oiange. 

Kavla Ladu, Reshmi. 

^ var. dtdkksa, Sw'ingle. 

C. delidosay Tenore. 

Mandarins. 

Santra. 


var. unshiii^ ingle. C. nohili^^ .sul^sp. Satsuma. 

g-ejiinitay var. innhht ^ 

Makino. 


8. C. miih, Blanco. 

9. C. ichnn^ensis^ Swingle. 

Discussion. cation of citrus fruits will be materially 

In the light of the foregoing study, it may constructed on it. 
be stated that the scheme of classification It becomes now essential to assign to the 
offered by Swingle^' has gone a long way Bombay varieties of citrus the positions they 
towards solving this complicated problem, deserve in the general classification of citrus 
The principle involved in this scheme fruits. In doing so, the writers propose to 
accepts the separation of differing types abide by the scheme offered by Swingle with 
into species. Swingle’s list of citrus species Tanaka’s modification to add more species 
will gain in number with the advance of to it. 

knowledge, as Tanaka^ has remarked. The oranges of Bombay fall into two 
With this modification, therefore, it may not distinct groups, namely, the close-skinned- 
be unreasonable to believe that in due oranges, and the loose-skinned oranges, 
course of time, the foundation laid down by They have all been considered till now to 
Swingle will be greatly strengthened, and belong to a single species. Their common 
the super- structure of a standard classifi- botanical name has been Oitrm aurantium.^ 
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Bonavia^ differentiates these two groups 
into C. aiirantium sinense, Gallesio (the 
close-skinned oranges), and 0. aurantiuni 
sineyise, Eumphius (loose-skinned oranges). 
But these two groups widely differ in many 
points, and fortunately, they rightly fall 
into two separate species according to the 
sclieme of Swingle. The close-skinned 
Mosambi group of oranges goes under Citrus 
sinensis, Osbeck, and the loose-skinned 
Santra group goes under Citrus nohilis^ Lour. 
There are further what may be called horti-- 
cultural varieties in these species. (7. sinensis^ 
Osbeck includes the Mosambi* orange, the 
naval orange and others. Of these the 
Mosambi is perhaps a distinct variety and is 
at present of great economic importance in 
this Presidency. The writers tliink that it 
deserves to be recognised as a separate 
variety, and may be called (7. sinensis, var. 
mosambi Hort. The other varieties like the 
Xaval orange and the Malta orange are 
already recognised as such. 

The Citrus nobilis, Lour, group has no 
less than four different types grown in this 
Presidency. They are the Santra, the 
Kavla, the Ladu, and the Reshmi narangi. 
The Santra is perhaps the best of the loose- 
skinned types of oranges. Tanaka* appre- 
ciates it as unequalled in quality and names 
it Citrus pooneyisis, Hort. ex Tanaka. It is 
therefore already accepted as a distinct 
horticultural variety. The other types ai^e 
inferior to the Santra orange. They are 
also different from one another and may be 
considered as separate horticultural varie- 
ties. They may be then named (7. nobilis 
var. Icavla Hort., <7. nobilis var. Lad-wHort., 
and (7. nobilis var. reshmi narangi Hort. 

Then come the citron, the lemons, and 
the limes. They were all till now consider- 
ed here as only varieties of Citrus medica 
according to Linnius. In the new scheme of 
Swingle they fall into three separate species 
— (7. medica, Linn. (citron) ; (7. limonia, 
Osbeck (lemon), and Citrus aurantifoUa, 

* Mosambi is a corruption of Mozambique, from 
where this variety must have been brought to 
India. 


Swingle (limes). The fruits of Bombay 
present at least three types under (7. limonia, 
Osbeck; they are Jamburi, Id limbu, and 
Sakhar limbu. The Jamburi and the Id 
lirnbu are sour lemons, while the Sakhar 
limbu is a sweet lemon. The former may be 
separated by independent botanical names, 
C, limonia, var. jamburi and (7. limonia 

var. Id limbu Hort respectively. The 
Sakhar limbu or swoeL lemon has run till 
now by the name G. medica var. limeHa, 
Linn., of which <7. limetta, Eisso -was only a 
synonym. As all the lemons fall into one 
species, according to the scheme of Swingle, 
G. limetta, Eisso will have to sink itself in 
(7. limonia, Osbeck. It can, however, retain 
its identity by being recognised as G. limonia 
var. limetta Hort. 

The limes too form a separate species, 
(7. aurantifoUa, Swingle, and include as 
varieties of Bombay, the kagdi limbu, the 
godhadi limbu, and the pat limbu. The 
godhadi limbu has a somewhat * thicker 
skin than the kagdi limbu. The pat 
limbu is longish in shape while the others 
are globose. These varieties also may be 
considered horticultural varieties, and 
named accordingly. They ^will then stand 
as (7. aurayili folia, var. kagdi Hort., 0. 
aurantifoUa, var. godhadi Hort., and (7. 
aurantifoUa, var. pat Hort. 
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The Indian Association for the Cultivation of Science, Calcutta. 


/piIE annual grant of Es. 20,000 which the 
Central Government has been awarding 
to this institution has suffered a cut on 
account of the financial stringency and the 
offer of Es. 18,000 for the next financial 
year by the Standing Finance Committee of 
the Assembly was based on the report of the 
Educational Commissioner with the Govern- 
ment of India who inspected the institution 
in September last. We have always thought 
that it is an extremely short-sighted policy 
to curtail subsidies to research institutions 
in general and in particular to those whose 
work has earned for India a distinct position 
in the world of international science. The 
inveterate tendency on the part of Govern- 
ments to measure the value of scientific 
research in terms of its practical applicability 
to the administrative affairs is hard to cure 
and the utilisation of its results for increasing 


1 the material wealth of the Nation, while 
necessary and important, must be subordi- 
nate to the claims of wider knowledge and 
deeper penetration into the mysteries of 
Nature. Judged by tliis standard, the Indian 
Association for the Cultivation of Science 
under the inspiring guidance of Sir C. V. 
Eaman has achieved remarkable results and 
his successor Dr. K. S. Krishnan whose zeal 
and devotion for scientific researcli are well 
known, requires perhaps greater financial 
[ encouragement than has hitherto been accord- 
ed to the Association. Scientific work 
should not be made to depend on the finan- 
cial vicissitudes of Government, for its 
orderly and uninterrupted progress must be 
assured of a steady and satisfactory income, 
without subjecting the grant to be based on 
a review of the position and the work of 
the Association annually 


The 150th Anniversary of the' Asiatic Society of Bengal. 


O N the 15th January the Asiatic Society 
of Bengal celebrated the iSOth anniver- 
sary of its foundation by an afternoon 
conversazione in the Indian Museum, and 
a banquet in the evening followed by a 
special anniversary meeting. The Conver- 
sazione was attended by the Mayor of 
Calcutta and about five hundred ladies and 
gentlemen, the leading citizens of Calcutta. 
It took the form of a garden party on the 
lawn of the Museum and special and most 
interesting collection of exhibits, consisting 
of paintings lent by the Academy of Fine 
Arts, copies of old documents from the 
Imperial Eecords Department, mostly of the 
eighteenth century and some concerning the 
Asiatic Society, paintings of plants from the 
Botanical Survey, Javanese and Siamese 
sculptures from Dr. S. K. Chatterji, chemical 
and physical processes in action by the 
University College of Science and Techno- 
logy, prehistoric and tenth century finds 
from the Archaeological Survey, fossils, 
crystals and economic products from the 
Geological Survey, birds of Bengal from Dr. 
S. C. Law, diseases, their prevention and 
treatment, by the School of Tropical 
Medicine and Hygiene, medals and coins by 
His Majesty’s Mint, Kaffir attire, fish, 
Crustacea and insects from the Zoological 
Survey. 


The Banquet was honoured by the 
presence of His Excellency Sir John 
Anderson, Governor of Bengal, who is the 
Patron of the Society, and took place in its 
126 year old hall, surrounded by portraits 
and busts of former members who have 
made history in Bengal. Ninety-three 
members and guests took part, including 
the Consular representatives of France, 
Germany, Holland, Sweden and the United 
States of America, the Archbishop of Cal- 
cutta, the Hon. Sir M. N. Eoy Chowdhury, 
Sir David Ezra, the Hon. Nawab K. G. M. 
Faroqui, Sir C. C. Ghose, the Hon. Sir A. K. 
Ghuznavi, Lord Sinha, the Hon. Sir B. P. 
Singh Eoy, and Sir Jadu Nath Sircar. The 
toast of the Guests was proposed by the 
President, Dr. L. L. Fermor, to which Mons. 
J. Delacour of the National Museum of 
Paris replied, and also proposed the Asiatic 
Society, but speeches were brief in view of 
the meeting afterwards. 

At the Special Anniversary Meeting His 
Excellency the Governor took the chair and 
the President delivered his Anniversary 
Address, outlining the history of the Society 
and naming the distinguished contributors 
to its publications, more especially in the 
last half century. He pointed out that 
many of the specialist departments and 
institutions founded in India originated from 
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the Asiatic Society, in particular the Indian 
Science Congress, and mentioned the 
proposals >vhich had been made for the 
formation of an Indian Academy of Sciences 
to effect co-ordination between these various 
interests in the sphere of science. 

Following the President’s Address, con- 
gratulatory messages were read from His 
Excellency the Viceroy, the Mayor of 
Calcutta, the League of Nations, Prof. 
C. Eockwell Lanman, Sir George Grierson, 
and Sir Thomas H. Holland, Honorary 
Fellows. Seven addresses were read from 
tlie British Museum, the Liiinean Society, 
the Zoological Society of London, the 
Batavian Society of Arts and Sciences, the 
Indian Institute, Oxford, the Schopenhauer 
Society, Frankfurt, and the Prussian Aca- 
demy of Sciences. Congratulations were 
presented by 26 delegates from 58 learned 
institutions, and in all 19 countries were 
represented, — Australia, Austria, Belgium, 
Ceylon, Canada, France, Federated Malay 


States. Germany, Great Britain, Hungary, 
Italy, Japan, Netherlands, Spain, Sweden, 
Switzerland, Tasmania, United States and 
India. 

In his speech His Excellency the Governor 
stressed the vigour of the Society in spite of 
its age, its permanence since the days of the 
French Eevolution, and the esteem in which 
it is held abroad, as manifested by the 
spontaneous tributes received from all over 
the world. He drew attention to the tradi- 
tional connection of the Euling Princes with 
the Society, and hoped that this tradition 
might be widened, to the benefit of scholar- 
ship, by the inclusion in the Society’s list of 
members of the name of every substantial 
Euler in the country. 

His Excellency paid special tribute to 
three members of the Society, Sir Eajendra- 
nath Mookerjee, Mr. Johan Van Manen, 
the General Secretary, and Dr. S. L. Hora, 
the Honorary Secretary of the Celebration 
Committee. 


Research Notes. 


Separation of the Heavy Hydrogen Isotope. 

In Die Naiumissensehaften, 21, p. 884, 
1933, Prof. G. Hertz describes experiments 
performed by him in collaboration with 
H. Harmsen and W. Schlitze to separate the 
heavy hydrogen isotope by means of the 
new separating apparatus developed by him. 
(A description of this apparatus has already 
appeared in a previous note in this journal.) 
Since the two isotopes of hydrogen have 
masses in the ratio of one to two, separation 
by diffusion should be easiest in this case. 
The hydrogen was produced by the action of 
magnesium vapour on the water in an 
electrolytic cell. Since this hydrogen con- 
tains H./ and H^H- molecules with only a 
very few H^'* molecules, a discharge tube 
was introduced at a suitable point of the 
apparatus so that H,' and molecules 
were produced from the H^H- molecules. In 
this way the H- isotope was obtained in 
such purity that discharge tubes filled with 
this gas after fully degassing the electrodes 
did not show even a trace of the ordinary 
hydrogen lines. The paper contains two 
interesting photographs, one giving the H 2 
line of H^ and H" taken on the same plate 
and the other giving the many-line 
spectrum of hydrogen from tubes containing 
ordinary hydrogen, a mixture of the two 


isotopes in nearly equal proportions and 
pure heavy hydrogen respectively, all taken 
on the same plate. In this way one can 
distinguish between the lines of H^H^ 
and TI./ and the comparison is very instruc- 
tive. Further details are to appear in the 
Zeitschrift fib' Physik. 


Experiments on the Adiabatic Cooling 
of Paramagnetic Salts. 

In Physica (1, 1, 1933) W. J. de Haas, 
E. C. Wiersina and U. A. Kramers describe 
experiments in which extremely low tempe- 
ratures were sought to be obtained by the 
sudden demagnetisation of paramagnetic 
salts kept at the temperature of liquid 
helium. A sample of the salt was kept sur- 
rounded by liquid lielium at a point in the 

bH 

field of a big electromagnet where H 

was a maximum. The sample was thermally 
well isolated and shut off from radiation. 
It was thus kept in the high constant mag- 
netic field till it had acquired the tempera- 
ture of the liquid helium. The field was 
then suddenly decreased and the force 
on the sample was then determined as a 
function of the time. Knowing the force 
immediately after the decrease in the field 
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and also its value in the same small field at 
the temperature of liquid helium, the lowest 
temperature reached could be calculated, 
assuming the product of susceptibility x 
and absolute temperature T to be constant. 
Because of the assumption of the constancy 
of xT the estimated temperature is only an 
upper limit. The specimen thus serves as 
its own thermometer. 


The following table shows the results 
obtained : — 


Date 

Salt 

TuOwest Tempera- 
ture Reached 

6th April 

CeFs 

0“-27 K. 

24th May 

99 

K. 

15th June 

Dy ethyl 
sulphate 

0^-15 K. 

7th July 

99 

0°-12 K. 

93 

Ce ethyl 
sulphate 

0°.10'’5 K. 

99 

99 

0'=’*085 K. 

In a note 

added in proof, the authors 


report the conclusion of experiments with 
potassium chromic alum which gave a calcu- 
lated lowest temperature below 0"'‘05 K. 
The authors remark that because of its 
cheapness, its high moment which leads to 
saturation even under low fields, and its 
regular crystalline shape which removes 
dfficulties of orientation, this salt is b^t 
suited for experimental production of the 
lowest temperatures. 


Diffraction of Light by Supersonic Waves. 
R. Bar (Eelvetica Fhysica Acta^ 6,570, 1933). 

The diffraction patterns resulting from the 
diffraction of light by supersonic waves 
obtained by the method of Debye and Sears 
[ProG, Nat. Acad. Sci., 18, 409, 1932) are 
[•eproduced in the paper. These photo- 
graphs show that the intensity of the 
individual diffraction pattern is a function 
of the order of interference, showing maxi- 
ma and minima. The position of these 
maxima and minima is a function of the 
intensity of the supersonic rays, the value 
of the ratio of the wavelength of the super- 
sonic waves to that of the light waves, and 
ilso of the distance traversed by the light 
'ays through the supersonic waves. Using 
3he method developed by the author and 
\Ieyer {Phys. Zs., 34, 393, 1933) for obtain- 
ng photographs of supersonic wave fields 
n liquids, the diffraction of a supersonic 
vave by a wire grating has been investigat- 
sd. Photographs are also given showing 
he reflection and refraction of supersonic 
vaves at the boundary between two liquids, 
.g., with p- Xylol above and water below. 


Ascorbic Acid. 

SzENT Gyorgyi isolated from the cortex of 
the suprarenal capsules, a strongly reducing 
acid, CgHjjOg, which is also widely distri- 
buted in plants and animals {Biochem. J., 
22, 1387, 1928). This acid answers the 
colour reactions given by carbohydrates. 
King and Waugh isolated an identical sub- 
stance from lemon juice (J. Biol. Ckem., 
97, 325, 1932). Gyorgyi’ s acid was originally 
named hexuronic acid because it was sup- 
posed to be derived from some non- specified 
hexose in the same way as glycuronic acid 
is produced by the oxidation of glucose in 
the animal body. But, later work has 
shown that it is not a member of the uronic 
acid group. In view of its strong antiscor- 
butic activity, Haworth and Gyorgyi have 
altered the name to ascorbic acid {Nature, 
131, 24, 1933). 

The essentially complete parallelism exist- 
ing between the antiscorbutic activity and 
the ascorbic acid content of plant and animal 
tissues has been pointed out by Harris and 
his co-workers {Biochem. J., 27, 303, 1933). 
This acid does not owe its antiscorbutic 
.activity to any contamination with a highly 
active substance, for the acid liberated from 
the thoroughly purified mono-acetone deriva- 
tive, is strictly identical with the original 
substance and possesses undiminished antis- 
corbutic activity. Ascorbic acid is now 
regarded as vitamin C in a pure crystalline 
form (Szent Gyorgyi, Nature, 131, 225, 
1933). 

The remarkable chemical property of the 
acid is its high reducing power. When oxi- 
dised by iodine in acid solution, a dehydro 
acid is formed which is still antiscorbutic- 
ally active. This acid can be reduced to 
the original acid by hydrogen sulphide or 
hydriodic acid. Colour reactions with ferric 
chloride and sodium nitroprusside are indi- 
cative of an enolic group ; the presence of a 
double bond is deduced from its reaction 
with tetranitromethane, with which a deep 
yellow colouration is produced (Karrer, 
Salomon, Schopp and Morf., PLelv. Ghim. 
Acta., 16, 181, 1933). The presence of a 
primary alcoholic group is evidenced by the 
formation of a triphenyl methyl derivative. 
The formation of a di-p-nitro phenyl hydra- 
Zone shows the presence of two carbonyl 
groups. One of these is adjacent to the 
carboxyl group, since oxidation with hydro- 
gen peroxide readily yields oxalic acid. On 
the basis of these observations Karrer, 
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Schopp and Schwarzenbacli suggested I A 
and I B as the probable alternative formulae 


HO-C 


CH 

y'OH f A 
d~COOH 


for ascorbic acid {Heh\ Ghim. Acta,, 1 
302, 1933) : 

OH 

Ach 


HO-HC 


yOU 1 13 
C- COO II 


HO-HoC-HC C~COOH H.C \ / 

O O 

Micheel and Kraft, however, favoured the structure II {Kature, 131, 374, 1933) : 

HO-HC i n C • OTI HO • CH i 1 CO 


HO-HoC-HC C-COOH 

O 


HO-HoC-HC 


CI-I-COOH 


TT O 

This formula was in harmony with Eeichstein, i tion of their synthesis of the dextro isomer 
Griissner and Oppenauer's original interpreta- \ ascorbic acid {Helv.G him, Acta., 16, 561, 193 


HO-HC 


CO 


ITO-HoC^HO!^^ CH-OH 
O 

Based on a study of methyl derivatives 
and other reactions of ascorbic acid. Hirst 
and his collaborators have arrived at an 
entirely different structure {Nature, 131, 
617, 1933; J, Ghem, Soc., 299, 1270, 1933). 
Ozonisation of the tetramethyl derivative 
of ascorbic acid results in the rupture of the 


HCN 


HO-HC 


OH-HoC-HC 


CO 


CIT-CN 


->TI 


O 


pre-existing double bond and the formatk 
of a neutral product III identified as methj 
3 : 4-dimethyl-l-threonate, substituted 
position 2 by a methyl oxalate residu 
This product on treatment with meth 
alcoholic ammonia yielded oxamide IV ai 
3 : 4 dimethyl-l-threonarnide V : 


H.CO 


H.CO-HoC-HC-HC 


HoCO-CO OC-OCHa 


H.CO 


HoN-CO 


OC-NH.> 


CO 


\/ 

o 

III 

These observations are easily explained by 
the structure VI given by them to ascorbic 
acid : 


JTaCO-IKC-HC-HC 


\oH HoN-^ 
V 


CO 

IV 


C-OH 

CO 


HO.Cf= 

HO 

HO-H.>C-C-Hc| 

' H \/ 

0 

VI 

This also accounts for the formation of 
l.-idonic acid by catalytic hydrogenation and 


of formaldehyde by the oxidation of dim 
thyl ascorbic acid with lead tetra-aceta 
(Micheel and Kraft, Z. physiol, Ghem,, 21 
280, 1933). This is also more in harmo] 
with the X-ray data of the crystallii 
material, which demands an extraordinari 
flat molecule (Cox, Nature, 130, 205, 1931 
The synthesis by Eeichstein, Griissner ai 
Oppenauer {Eelv, Ghim, Acta., 16, 101 
1933) and Haworth and collaborators (Joi 
Soc, Ghem, Ind,, 52, 645, 1933; Jour, Gh&i 
Soc,, 332, 1419, 1933) is now explained thu 


H 


‘^OH 


H 


\ 


oc 

CHO OC 


On-OH HO-Cr 

HO 

HO 


HO 


HO-HaC-C-HC 

HO-HoC-C-HC 

Nv “ 

V 

HO-HaC-C-HC 



OH 


H 


iC-OH 

^ 

HCl 
COOH 
"OH 



February 1934] 


OtlttUmf SOlMC^ 


309 


The reaction between acetone-dimethyl- 
ascorbic acid and magnesium methyl iodide 
gives additional support for the lactone 
formula (Karrer, Schopp and Zehnder, Helv. 
Chim, Acta., 16, 1161, 1933). The analytical 
results of the product of reaction agrees 
closely with those to be anticipated on the 
basis of VI. 

P. E. Krishnaswamy. 


Blister Rust of Pine. 

Blister rust is a fungus disease attacking 
young pine plants causing considerable 
damage to the healthy regeneration of this 
valuable species. As in the case of other 
rusts, the organism belongs to the group of 
heteroecious fungi which pass their life cycle 
in more than one host and the inadequate 
knowledge of the alternate host in the 
present instance, was lesponsible for the slow 
progress on the subject although the fungus 
{Peridermiwn himalayense) was isolated long 
ago. The occurrence of rusts on plants which 
form constant associates of pine acting as 
the possible alternate stage of this fungus, 
the identification and description of new 
organism, its biological relationship to the 
chir parasite, and the control measures for 
checking the spread of this pest after 
elaborate studies, form the subject of a 
contribution by Dr. K. Bagchee {The Indian 
Forest Eecords. Botany Series, 18, Part 11, 
1933). 

The author discovered in the course of his 
studies that certain annual plants belonging 
to the genus Swertia were found always 
associated with pines in the pine stands, 
and that some species of this genus suffered 
from a rust disease the most prominent of 
which was Swertia alata. Strangely enough 
where pine was not diseased, these species 
also were free from infection. The several 
sylvicultural observations relating to the 
occurrence and spread of these diseases are 
recorded by the author. It occurs from the 
above that an inter-relationship possibly 
exists between the pine rust and Swertia 
attack. In fact, a biological inter-relation 
has been definitely established in this publi- 
cation between the accidial spores of the 
Peridermium and the Gronartium fungus 
which is the cause of Swertia infection. 
The latter is visible only in a few species of 
Swertia but not in all. This new fungus is 
named as Gronartium Imnalayense, and its 
morphological characters are described in 
the paper at great length. 


A variety of inoculation experiments with 
the aecidiospores of the coniferous rust 
fungus were carried out under controlled 
conditions on the Swertia plants. In a 
fortnight’s time the Gronartium stage of 
infection was actually reproduced on the 
new hosts. The various conditions, such as 
humidity, temperatures, the quantity of the 
inoculum and the age of the inoculated 
plant for successful infection, have been 
worked out by the author. The incubation 
period extends generally from 7 days to 3 
weeks for all the hosts examined. This 
successful transmission gives the direct clue 
to short distance transference of the disease 
in nature to the pine plants, through the 
widely distributed Swertia plants acting as 
alternate hosts to the organism. The long 
distance dissemination can be assumed to be 
caused by wind-borne aecidiospores. In the 
field, these spores gain access into the plants 
through the stomata of the leaves. Thus 
the infection spreads to the broad-leaved 
hosts {SweHia Sp.) during the early monsoon 
rains and re-infection of pine takes place 
through sporidia derived from the germinat- 
ing teleutospores during the latter part of 
the monsoon. The several stages of the rust 
fungus, such as aecidiospores, celeutospores, 
uredospores and sporidia characteristic of 
such organisms are detailed. The phenomena 
of over- wintering of the various spore forms 
does not appear likely. The aecidiospores 
do not over- winter in the pine plants. The 
alternate hosts, being annuals, do not 
permit the fungus to over-winter in the 
uredostage. 

Thus the control of these rusts is a problem 
of supreme importance. The introduction 
of pines resistant to the disease, derived from 
foreign localities, is beset with considerable 
difldculties. Other diseases not known locally 
should not be imported and the successful 
generation of those plants should be ensured 
under new environmental conditions. 
The indigenous pine species have not 
yielded encouraging results. Several sylvi- 
cultural operations, such as admixture of 
pine with other species, departmental burn- 
ing, etc., have proved difficult. The control 
of the chir rust is easy if one of the hosts 
can be eradicated. In this case, the alter- 
nate host being an annual, seems to be 
apparently easy to get rid of. The author 
has suggested a scheme of operations to 
check the malady by destroying the 
Swertia plants soon after the rains till 
early autumn. But it is rightly feared that 
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the same for several reasons may not iind 
favour with the authorities, although a 
trial will not be a useless proposition. It is 
suggested here, however, that the increasing 
application of chemicals for the removal of 
the annual weeds — Swertia here is actually 
a weed — is a viigin field for investigation 
and it is hoped the same may commend 
itself to the author and to the authorities. 
It is sure to be cheap, efficacious and 
simple. 

V. I. 


The Tongue of Rana Jiemdactyla. 

In an interesting article in the Records of 
the Indian Museum (Vol. 35, part II, 33) 
C. P. Gnanamuthu describes how exactly the 
tongue in the frog is brought into action. 
According to the older authors either the 
pressure due to the lymph was responsible in 
exserting the tongue or the muscles, genio- 
glossus and hyo-glossus acted as protractors 
and retractors respectively. Tlie present 
author clearly points out that the hyoid 
muscles subserve a different function ; the 
two muscles genio- and hyo-glossi are the 
only ones concerned in governing the move- 
ments of the tongue. The muscle hyoglossus 
remains in a contracted state and is relaxed 
when the tongue is pushed forward ; the 
dorsal part of m. genioglossus reduces the 
length and breadth of the tongue while the 
basal part serves for the pivotal movement 
of the anterior part of the tongue. 


The Thermal History of the Earth. 

Arthue Holmes has published a very in- 
teresting paper on ‘‘ The Thermal History of 
the Earth ” in a recent number of the Jour, 
Washington Acad. Sci. (Vol. XXIII, No. 4, 
1933). In this paper the physical assump- 
tions involved in the various hypotheses 
bearing on the earth's thermal history are 
reviewed, in the light of what is known of 
the actual behaviour of the earth. The 
Thermal Contraction Hypothesis of Jeffreys 
and the Hypothesis of Thermal Cycles of 
J oly have both been critically examined and 
found untenable. The hypothesis of Sub- 
crustal Convection Currents advocated by 
Bull and Holmes is next considered and is 
shown to give a reasonable explanation for 
the distribution of mountains in space and 
time, for the associated geosynclines and 
oceanic deeps, and for igneous activity in 
general. 


The New Mineralogy. 

In a recent number of the American 
Mineralogist (Vol. XVIII, No. 3, March 1933) 
A. N. Winchell has a very important paper 
on what he calls ^ The New Mineralogy '. 
The author first describes the various ways 
by which minerals vary in composition and 
illustrates the relations between these varia- 
tions and variations in optic properties, 
giving a new diagram of the diopside- 
hedenbergite-clinoenstatite system. He states 
further: ‘‘ It is only very recently and very 
gradually becoming apparent that any fixed 
and definite composition within the limits of 
variation of any mineral has fixed and definite 
physical characters. This correlation of 
physical and chemical properties was impos- 
sible in many cases as long as the mineralo- 
gist had no key to unlock the door of his 
crystal palace. Now that he lias entered 
these palaces, he has learned for the first 
time to understand how they vary in com- 
position ; such a knowledge was necessary 
in order to make it possible to show the 
relations between physical characters and 
chemical composition. The aim in the scien- 
tific studies of minerals should no longer be 
merely the name of the mineral but the 
determination of the precise composition in 
terms of end-members and for this purpose, 
accurate measures of optical constants are 
second in importance only to complete 
chemical analyses of carefully purified 
samples." 


Carotenoids and Flavines. 

In a paper presented before the Leicester 
Meeting of the British Association for the 
advancement of Science, Eichard Kuhn has 
discussed the properties of these important 
colouring matters. The first products of 
synthesis in plants are dye-stuffs with 40 
carbon atoms, and these undergo oxidative 
disintegration into carotenoids with fewer 
carbon atoms. The a, jS and y carotenes are 
provitamins A. The widely distributed 
yellow, water-soluble colouring matters 
fluorescing with green are the flavines. 
Lactoflavine prepared from milk promotes 
normal growth in rats deprived of vitamin 
^ 2 - The flavines can be reversibly reduced, 
and these act as transporters of oxygen in 
the cell. When combined with carriers of 
high molecular weight they appear to act as 
oxidation enzymes. The properties of the 
carotenes and flavines appear to be comple- 
mentary in many respects. 
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Science News. 


Paper from fl.owering The exhaustive 

experiments conducted at the Forest Research 
Institute by Mr. Khaja Nizamuddin, B.sc. Tech., 
A.M.c.T. (Manch.), Paper Exi^ert, Commerce and 
Industries Department, Hyderabad, a description 
of which is incorporated in a bulletin recently 
published, clearly show that flowered bamboo 
even after four years’ standing, though dry and 
dead, retains its paper-making qualities, and can 
therefore be profitably exploited for paper manu- 
facture. The flowered bamboos are immune to 
the attack of boring beetles and this is a great 
point in favour of the utilisation of such bamboos- 
Severe drought in bamboo forests leads to exhaus- 
tive flowering, and the fear that such flowering 
interrupts the supply of raw materials, has now 
been dispelled. Samples of papers prepared from 
flowered bamboos, which have been attached at 
the end of the pamphlet show their highly satis- 
factory character, and it is hoped that capitalists 
would come forward to exploit the scheme for 
paper manufacture outlined in the bulletin (No. 4) 
issued by the State Department of Industries and 
Commerce. 

♦ * # 

Indian Chemical Society, — The Tenth Annual 
Meeting was held at Bombay on the 4th January, 
Dr, Gilbert J. Fowler, D.sc., F.i.o., presiding. The 
Secretary’s report for the year 1933, and the 
Treasurer’s statement of account -s for the same 
year were adopted. Dr, J. N. Mukhe^ee moved a 
resolution of the Council to the following effect : — 
“Resolved: {a) That there be only one kind of 
membership, as regards the eligibility to hold 
office or to vote, provided that the persons other 
than in statute papulaire, belonging to any branch 
of the profession of chemistry, who are in receipt 
of a salary of Es. 150 a month or less may apply 
to be exempted from Rs, 10 of the annual subscrip- 
tion and that the Journal and other scientific 
publications excepting Annual Report and supple- 
mentary publications relating to industrial matters 
will not be supplied to them. (6) That all such 
cases shall be approved by the Council on the 
recommendation of the local Branch where it 
exists, (c) That the Secretary of the Bombay 
Branch be requested to draft rules with a view to 
circulate them to tlje members of the Council for 
consideration, (d) That rules are to be circulated 
to other branches. 

Sir J. C. Bose was unanimously elected Hon. 
Fellow of the Society. 

The Council’s nominations for the publication 
committee were unanimously accepted. The 
Committee consists of (1) Dr. S. S. Blmtnagar, 
(2) Dr. V. Subrahmanyan, (3) Dr, T. S. Wheeler, 
(4) Dr. H. K. Sen, (5) Mr. B. Viswanath, (6) Dr. 
J. N. Ray, (7) Dr. J. C. Ghosh, (8) Dr. A. C. Sircar, 
(9) Dr. P. Neogi, and (10) Mr. P. Ray. 

Mr. P. Ray was elected Hon. Secretary, Dr. 
P..N. Neogi, Hon. Treasurer and Messrs. P. C. 
Nandi and T. K. Raychoudhury, Hon. Auditors 
for the year 1934. The following members were 
elected to the vacancies in the Council for the 
different centres. Ordinary Members for Calcutta : 
Dr. XJ. N. Brahmachari, Dr. R. L. Datta, Dr. 
Sudhamoy Ghosh, Rev. Father J. Van Neste; 
Bombay : Dr. K. G. Naik; Bihar Orissa: Dr. 
B. 0. Ray ; C. P, : Dr. A. N. Kappanna ; 


S, India: Dr. B. B. Dey, Sir M. O. Forster, Dr. 
S. N. Chakra varthi. Dr. B. L. Manjunath ; U,P, : 
Mrs. Sheila Dhar, Dr. S. S. Joshi, Dr. R. F. 
Hunter; Punjah: Dr. H. B. Dunnicliff. 

* t * 

Society of Biological Chemists, India, — The Third 
Annual Meeting was held at Bombay on the 6th 
January 1934. The following members have been 
elected office-bearers for the year 1934:— Presidewf : 
Rai Bahadur Dr. Upendranath Brahmachari, 
MA M.D., Ph.D., F.A.S.B. Vice-President: Dr, 
Gilbert J. Fowler, D.Sc., F.I.O. Members: Prof. 
R. H. Dastur, M.Sc., F.L.S. {Bombay) ; Dr. P. E. 
Lander, M.Sc., D.Sc., I.A.S., F.T.C. {Lahore)-, 

J. A. Iswaramurthi, B.A.. L.M. & S., B.S.Sc. 
(Banaalorp) -, Mr. C. S. Rama Iyer, B.A. {Pusa)\ 
Dr. H K. Sen, D.Sc., D.I.C. {Calcutta) ; Dr. 

K. C. Sen, D.Sc. {MuUesar) ; Lt.-Col. J. A. Sinton, 
V.C., O.B.E., I.M.S. {Kasauli) ; Rao Bahadur 
b’. Viswa Nath, F.I.C. {Coimbatore)-, Dr. M. 
Damodaran, D.Sc., F.I.C. {Madras) ; and D. 
Narayanamurti, M.Sc. A.I.C., A.Inst.P. {Behra 
Dun), Secretary: Mr. B. N. Sastri, M.Sc., A.I.C. 
Treasurer : Dr. V. Subrahmanyan, D.Sc:., F.I.C. 
Hon, Auditors: Dr. B. T. Narayanan, Ph.D., and 
Mr. B. N. Banerjee, M.Sc. 

It was resolved that (1) the members of the 
Society convey their best thanks to Rai Bahadur 
Dr. Upendranath Brahmachari, M.D., etc., for 
the donation of Rs. 100 made to the Society and 
for his generous assurance to give annually a 
donation of Rs. 100 for the next four years ; (2) 

the members of the Society convey their best 
thanks to the Council of the Indian Institute of 
Science, Bangalore, for the generous grant of 
Rs. 200 to the Society. 


Institute of Chemistry of Great Britain and 
Ireland. — At a meeting of the Associates and 
Fellows held during the Science Congress Week at 
Bombay, it was resolved to start an Indian 
Branch of the Institute of Chenusts with the 
following objects : — , , . . n 

(1) To establish helpful relations among all 
Members of the Institute resident in India. 

(2) To enable local meetings of social ‘ and 
technical character to be held as occasion arises, 
either of the Members of the Institute indepen- 
dently or in co-operation with other scientific 
bodies in the neighbourhood. 

(3) To hold an annual meeting of the Indian 
Section on the occasion of the Indian Science 
Congress at which matters affecting the interests 
of the Members of the Institute may be discussed. 

A strong committee was appointed to work out 
the details with Mr. G. W. Douglas, Director of 
Agriculture and State Chemist, Bhopal, as 
Secretary. 


Archceoloqical Discovery in Delhi, Khan 
Bahadur Maulvi ^afar Hasan, Deputy Director- 
General of the Archaeological Survey of India, has 
recently discovered the long-lost site of the Hall 
of a Thousand Pillars (Kasr-i-Hazar Satun) one of 
the glories of mediaeval Delhi, among the ruins 
of Siri, the second of the Seven Cities, a quarter of 
a mile off the Qutb Road. Careful comparison of 
the position of the large mounds which were 
observed in the ruined city of Siri, in relation to 
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other buildings that have already been identified, 
and the study of the ancient documents have 
confinned the view that the mounds had covered 
the royal palaces of the Great Allauddin Khilji. 
This great Hall when fully excavated will form a 
notable addition to the Khilji remains in Delhi. 
It may be recalled that about the year 1550, Sher 
Shah destroyed Siri, the city founded by Allauddin 
Khilji in 1303. The famous Hall of a Thousand 
Pillars which was used as a Royal Palace, was also 
demolished by Sher Shah who used the materials 
of the destroyed city for constructing a new town 
of which the famous Purana Qila was the citadel. 

* + * 

Biological Conty'ol of Epidemic Diseases in 
Mysore . — Remarkable results have been obtained 
by the Health authorities in Mysore in the 
control of Malaria, small-pox and other diseases 
by employing larvicidal fishes likeTtalian gamhusia 
which have been systematically popularised. 
These results were recently demonstrated before 
Doctor Paul P. Russell of the Field Staff of the 
International Health Division, Dr. Victor G. 
Heiser, Associate Director, Rockefeller Founda- 
tion, Dr. John Fitzgerald, Director of the Univer- 
sity of Toronto, Prof. W. W. Jame.son, Dean of 
the London School of Hygiene and Tropical 
Medicine and Dr. Jacocks (Colombo) who are 
visiting the Health Centres in India, to study the 
various problems of public health in which the 
Rockefeller Foundation is interested and gain some 
first-hand knowledge of medical work in India, 
The visitors were impressed witli the results of 
the Mysore experiments wliich have attained 
unique records in Health Control. 

* * * 

Possibilities of Fruit Canning in India . — Under 
the auspices of the Society of Biological Chemists, 
India, Dr. D. V. Karmarkar, m.sc., Ph.D., delivered 
a very interesting address on “ Fruit Canning ” 
on Tuesday, the 30th January 1934 in the 
Biochemistry I^ecture Hall, Indian Institute of 
Science. In the course of his address the lecturer 
said, “ The Canning Industry in the United King- 
dom is at present in a thriving condition but it 
will have its limitations as the supply of fruit is 
sure to become the determining factor. In these 
days of Empire Preference, therefore, I do not see 
why India should not have a trial at this industry. 
England as at present will continue to remain the 
biggest buyer of canned fruits. Australia, South 
Africa, Malay States and other parts of the Empire 
have already established this industry and, iu my 
opinion, it is high time that India also makes a 
start. 

India is at present doing very little in this 
direction. It is possible to utilise the Indian tin 
plate for the manufacture of suitable cans. The 
different sugar factories helped by the sugar 
research stations recently started promise us a 
good and cheap supply of sugar. India claims 
to grow different kinds of fruits in plenty and if 
necessary, can grow more of them. There is no 
want of highly skilled research workers. What 
we need at present is a start in the right direction 
and proper organisation for creating a market at 
home and abroad. ” 

♦ * * 

Research in —Under the title “ A Rip Van 
Winkle View of Ethics in 1033” {The Chemical 
Age, 29, 589, 1933), Prof. H. B. Armstrong has 
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expressed in his characteristic way his views 
modern chemical research. The following extra' 
reproduced from the Professor’s article may pre 
interesting to readers of Carreyit Science : — 

“ The world, to-day, is a world of scientific d 
covery of overmastering importance ; unforl 
nately, it is also predominantly, a world of adv 
tisements to serve commercial ends. Tde conditi 
I deplored 15 years ago has now grown intoleral 
Scientific workers are openly serving two maste 
they almost glory in riding with the hounds wh 
running with the hare. Not only is the world, 
general, in the throes of a merciless civil war 
commercial competition ; equally in the scient 
world, ruthless civil war rages between individ 
workers. Each one for himself, the devil take 1 
hindermost, is the prevailing doctrine in 1 
struggle for place and purse ; perhaps also 
satisfy the artists’ craving for praise and applar 
No sooner is an idea started than harpies fr 
everywhere pounce upon it. 

“Ijast year, there was a competitive ini 
national rush to secure the rights of vital 
D, in. which our state laboratory, under 
direction of the Medical Research Council, v 
by a short neck : a six-man team was engaj 
upon the work. This year the appointed w 
of the Birmingham University laboratory 
been interrupted, in order to solve a sim 
sensational problem, in connection with 
supposed vitamin 0 ; on this a whole crowd 's 
engaged. Who held whose hand, who washed < 
wliicli test tube, is not stated. When the expec 
prize is allotted, how is it to be apportioned ? \ 
each of the workers be presented with a frar 
certificate (See R. Soc, Arts Journal, Bee. 
p. 109) and a penny whistle, so adju.sted tl 
when he proceeds to blow his trumpet, the pqu 
will be of proportionate loudness ? Obvioi 
the race was against time for priority. W 
must be the moral effect upon students of s 
methods of working, of such training ? 

Four-fifths of the work that is published in 
Journals may be set down as of slight account 
one considers it ; it is too unfinished or too tri 
in subject. We have in some way to collect the 
grains of gold and scrap the rest. Titles mus 
shortened anil made rational, many are too absi 
‘ Scaffold Poles and Mortar Moments ’ — 1( 
floppy mass of Mortar flung about without rh^ 
or reason, to no obvious end. The label ‘ Par 
to infinity ’ is meaningless attached to accoi 
which should never have had a beginning. 

All said and done, however, there is some s 
to be found that glitters. Wisdom is coming f 
the plant and is passed on to ourselves. A mip 
future may well be in store for chemistry, 
worthily pursued, it may well be called upo 
take charge of public well-being. We know i 
we ourselves live wholly bedrugged lives. Nov 
are learning that the plant is equally'controlle 
that cell growth in the young plantlet takes p 
under the influence of a definite growth ai 
termed auxin. Although this is present in r 
minute proportions, it has been isolated in 
crystalline state. The composition of Auxi 
CJ. 8 H 32 O 5 . The story is a veritable roma 
The discovery is the work of the combined phj 
logical and chemical forces of the Utrecht Scl 
under Professors Went and Kogl. The pro 
simple. When the tip of the young oat seec 
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(the coleoptile) is cut off, the shoot ceases to grow ; 
growth re-commences when it is restored or even 
if the cut-off tip be placed, for a time, on a frag- 
ment of agar jelly and this fragment alone is 
placed upon the cut surface of the shoot. The 
agent is thus shown to be soluble. The amount 
present is perhaps one part in half a million of the 
plant material. 

“ Equally remarkable is the discovery in milk 
of LactoflaviUi referred to in The Chemical Age 
of December 16. Assuming this to be correctly 
represented as the Bo advitant, the isolation 
of the substance from milk is of the greatest 
importance. There has been no public beating 
of drums over either discovery and no general 
rush to do work of this character is noticeable. 
Yet it is the work of the future, for which 
real cliemists must be specially and fully trained. 
The outstanding task of difficulty will be the 
precise determination, by competent chemists and 
physiologists working in unison, and animal 
activity effect their distinctive purposes. Chemis- 
try may be said to be full of vitality, because its 
outlook is becoming increasingly vital : in this 
special connection, of ever-growing public impor- 
tance.” 

lie « * 

Damage caused to the Cotton Crop loy White Fly.— 
The life history of the white insect which causes 
considerable damage to the cotton crop has been 
recently worked out by the entomological section 
of the Punjab Agricultural Department {Indian 
Trade Journal, Jan. 4-, 1 934) . It has been observed 
that the attack on the early sown crop is greater 
than on the late crop. The pest is met with all 
the year round and the duration of the life cycle 
of the fly is about 18 days during the" warm 
months, April to October; it extends over 107 
days during the other months. As a result of the 
attack the reproductive activity of the cotton 
plant is interfered with. The bud and boll 
formation is indirectly proportional while the bud 
and boll shedding is directly proportional to the 
intensity of the white fly attack. Further the 
infested plants produce a less number of seeds per 
boll and a lower lint percentage than those kept 
free from infestation. As control measures, 
application of nitrogenous fertilisers and increased 
number of irrigations are njcommended. Spraying 
with rosin compound in the ratio of 1 : 6 has given 
very encouraging results both with regard to the 
mortalitv of the pest and the subsequent yield. 

« * « 

The Hilger Vitameter-A, — Adam Hilger, Ltd., 
98, King’s Iload, Camden Road, London, N. W. I, 
England. (Hilger Publication No. 191/2.) 

This booklet describes a new means of testing 
the Vitamin A chromogen content of cod and 
other flsh liver oils, a most important matter in 
the successful medical application of these 
substances. 

The apparatus (for which patents have been 
applied in Great Britain and abroad) measures the 
absorption of the solution for rad^iations in the 
immediate neighbourhood of 3280 a and is based 
on the spectropholometric method of test. 
Measurements are made visually by comparing 
the intensity of two fluorescent areas and rendering 
them equal by a photometric device whose scale 
gives readings that are a direct measure of the 
Vitamin A chromogen content. 

The makers claim that the method is more con- 


venient and better suited to use by comparatively 
unskilled operators than those hitherto adopted. 

The possibility of the use of this apparatus at 
all stages of the processes of extraction, refining, 
blending and distribution, even by comparatively 
unskilled labour, should render it of great interest 
in the associated industries. 

# * ♦ 


Asiatic Society of Bengal. — At the annual 
meeting of the Society held on 5th instant, Mr. 
Johan Van Manen, the Secretary, presented the 
annual report. The membership at the close 
of the year stood at 436. During the year 
under report the Society received numerous valu- 
able Persian, Arabic and Hebrew Manuscripts 
from Mr. Hafeez Abdul Gafur and Sir David Ezra. 
In spite of the fall in the income due to economic 
depression, the Council have decided to continue 
their programme of publication during the next 
year for which adequate provision has been made 
in the budget and it is hoped that the arrears into 
which the Society’s Journal has fallen, will be 
made good in the coming year. 

Dr. L. L. Fermor who presided on the occasion 
read a message from His Excellency the Governor 
of Bengal and announced the biennial award of 
Barclay Memorial Medal to Dr.R. Row of Bombay 
for research in Medical and Biological Sciences and 
the triennial Anandale Memorial Medal for 
Anthropological research to Dr. Eugene Dubois. 

Dr. Jj. L. Fermor was re-elected President of the 
Society, and Mr. Johan Van Manen continues as 
General Secretary. 

One of the most interesting events of the meeting 
was the election of Mr. D. N. Wadia as a Fellow 
of the Society and this brings the roll of Fellows to 
its full complement of fifty. Practically the satura- 
tion point has been reached since the institution of 
Fellowship in 1910. Mr. Wadia occupies the fore- 
most rank among the Indian Geologists and the 
honour conferred upon him is a fitting recognition 
of his eminent position as a researcher. His 
numerous friends will feel gratified and we our- 
selves offer him our heartiest congratulations. Mr. 
D. N. Wadia is a Scientist and one of the finest 
types of gentlemen whom we know and e.steem. 


Fellow of the Chemical Society. — Sir Profiilla 
Chandra Ray is one of the distinguished chemists 
who was recently elected Honorary Fellow of the 
Chemical Society. 

« * 


Andhra University. — At a recent meeting of the 
Syndicate of the Andhra University held at 
Waltair, it is understood that the question of 
extending the jurisdiction of the Andhra University 
to the Ceded Districts was considered and the 
view expressed by the Syndicate was, that Ananta- 
pur was to be, in that event, one of the chief 
centres of University activity. 

:1e ♦ ♦ 

Life after Death. — Dr. William Brown who is 
Wilde Reader in Mental Philosophy at Oxford 
University, in a recent address before the Survival 
I^eague at Caxton Hall, expressed the view that 
Science admitted a possibility on the question of 
whether the soul or spirit of man survives after 
the death of his body. While the evidence offered 
by such phenomena as mediumistic trances is very 
unreliable from the scientific standpoint, it is not 
impossible that psychological inquiry will yield 
results that would admit of the possibility of a 
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survival of the spirit after the death of the body. 
While the question is claimed to be religious and 
philosophical, the results of psychical research 
would certainly add to our knowledge of this 
question. 

* * 

Man*s Minimum Diet . — The controversy that is 
now raging between the Ministry of Health and 
the British Medical Association representatives of 
the Public Assistance Committee in England ov-er 
the question of the minimum diet that is necessary 
for a man is worthy of attention. Regarding the 
question of the minimum quantity of food that is 
to be provided for an unemployed adult to keep 
him in health and working capacity, the special 
committee appointed by the British Medical Asso- 
ciation after very careful examination, came to 
the conclusion that the minimum diet was to be 
3400 calories and 54 grammes of first class protein. 
Another committee appointed by the Ministry of 
Health prescribed a lower figure, i.e., 3000 calories 
and 37 grammes of protein. This has led to a 
controversy wherein the advisory committee of 
the Ministry of Health has come in for a lot of 
criticism. 

The point at issue is one which is more scientific 
than political and while probably the lower figure 
is enough to sustain the individual, no reserve 
energy could be guaranteed in case of sickness and 
no wastage could be permitted. And it is also 
interesting to note that in peace time the soldier 
gets a ration of 62*7 grammes of first class 
protein. 

But one is led to think that with all the meagre 
diet that the Government have prescribed for the 
unemployed, England’s destitutes are very much 
happier than those anywhere else in the world. 
India, where the unemployment figures are most 
appallingly high and where the State does not 
come to the aid of the unemployed, it is hard to 
think where we come in the classification of Men. 

♦ ♦ Jjc 

Dr. V. G. Deshpande, College of Agriculture, 
Poona, writing on the “ Out-break of Millipedes,” 
says that Millipedes are known to be vegetable 
feeders and are always found in the fields and 
gardens especially in wet places among plants and 
in decaying vegetable matter. Until the year 
1932 at least in this part of India they were never 
reported to have done any damage to cultivated 
crops. In that year in the month of July at Jalgaon 
Farm, East Khandesh, the young seedlings of 
jowar, tur, and groundnut were destroyed by 
these millipedes all of a sudden appearing in 
enormous numbers. The damage was consider- 
able, so much so, that the jowar crop had to be 
resown. In the year 1933 exactly in the month 
of July on the same farm the appearance of these 
millipedes was noticed, but the damage was not 
much in jowar crop. The reason was that there 
was a break in the rains for about a fortnight and 
three repeated inter- culturings, which were neces- 
sary f or the crop to enable it to hold out without 


rains, checked them, whereas, last year the 
conditions were different on account of the wel 
season. However, in the Cotton Breeder's area the 
out-break was very serious. The Cotton Breedei 
reported that the damage done to cotton plants 
in the pedigree culture (where every plant had its 
value) would have been enormous were it not foi 
the severe campaign that was set up against thesf 
animals. The enormity of the numbers can bt 
judged from the fact that no less than two million 
of these animals could be hand-picked anc 
destroyed from an area of two acres only withii 
the course of four days. The amount of mone;; 
spent for the collection was about 50 rupees 
besides the use of a tin of kerosene oil for destroy 
ing them. These millipedes have been ider.tifiec 
by Professor Silvestri of Portici, Italy, as a specie 
of Spirostreptus allied to Sp. modestus. 

* * * 
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Adventueks of Ideas. By A. N. Whitehead, 
F.K.S., F.B.A. (Cambridge University Press, 
1933.) Price 12s. 6d. net. 

At a time when systems of philosophy are 
not quite in fashion, two great thinkers 
have had the courage to formulate closely 
reasoned and well-knit systems of meta- 
physics, Alexander and Whitehead. Both 
of them are not only well versed in scientific 
thought but possess a broad culture which 
makes their writings somewhat interesting 
even to the inexpert. Of the two, however, 
Whitehead is more difficult to follow. He 
expounds his metaphysical views in a series 
of works, the chief of them being Science 
and the Modern Woild^ Process and Beality, 
and the present one. The thesis of the 
present work is thus stated by the author : 

^^The book is in fact a study of the con- 
cept of civilisation, and an endeavour to 
unders'tand how it is that civilised beings 
arise. One point, emphasised throughout, 
is the importance of Adventure for the pro- 
motion and preservation of civilisation’' 
(p. vii). 

In the first part of the book, some of the 
great ideas which have moulded our civilisa- 
tion, such as the essential rights of human 
beings, freedom and equality, tole- 
rance are traced to their origin and their 
slow issue into practical results developed. 
The growth of civilisation is said to be the 
victory of persuasion over force. The divine 
element in the world is for Plato a persuasive 
spirit rather than a coercive agent. 

In the second part, Whitehead turns to 
the discussion of the influence of scien- 
tific ideas and the more general cosmo- 
logical notions on European culture. 
Taking up the conception of a law of 
nature, he discusses the four views of 
the law as immanent, as imposed, as the 
observed order of succession or mere descrip- 
tion and conventional interpretation and 
draws out the metaphysical 'implications. 
In Whitehead’s view, science and philosophy 
are closely bound up. They are different 
aspects of the one great enterprise of the 
human mind. They aie both concerned 
with the understanding of individual facts 
as illustrations of general principles (p. 179). 
He defines speculative philosophy as “ the 
endeavour to frame a coherent, logical, 
necessary system of general ideas in terms 
of which every element of our experience 
can be interpreted'' (p. 285). Whitehead’s 


whole endeavour is to frame a system of 
thought which conforms to these canons. 
We are to-day suffering from the lack of a 
co-ordinating philosophy of life and it is a 
pleasure to know that Whitehead’s scheme 
insists on those fundamental beliefs in values 
which are the only sure stay of the human 
race. 

Eor Whitehead, as for Plato, God is love 
more than power. The Dean of St. Paul’s 
in his book on God and the Astronomers omits 
all reference to Whitehead on the ground 
that he is obscure. Whitehead is undoubted- 
ly difficult and it is unfortunate that Dean 
Inge has ignored him, for the Dean’s views 
are akin to Whitehead’s on religion, for both 
believe that the greatness of Christianity 
lies in its illustration of the Platonic truth : 

The power of Christianity lies in its reve- 
lation in act, of that which Plato divined in 
theory” (p. 214). 

Indian readers will find Whitehead’s 
reference to Gandhj-Irwin truce quite 
interesting. It is given as an illustration of 
the practical effectiveness of the religious 
spirit : 

The other side is that the religious spirit 
as an effective element in the affairs of men 
has just (April 1931) obtained one of its 
most signal triumphs. In India the forces 
of violence and strife, between rulers and 
people, between races, between religions, 
between social grades — forces threatening to 
overwhelm with violence 'hundreds of 
millions of mankind — these forces have for 
the moment been halted by two men acting 
with the moral authority of religious convic- 
tion, the Mahatma Gandhi and the Viceroy 
of India (Lord Irwin).” 

Part III develops further the views set 
forth in Process and Reality and we see the 
same logical rigour and metaphysical power 
which were such characteristic features of 
the earlier work. 

The concluding part deals with those five 
great qualities of Truth, Beauty, Adventure, 
Art and Peace, which every society should try 
to incorporate if it is to be truly civilised. 
While it is difficult to follow the arguments 
of this great book, it is not necessary to do 
so to feel the presence behind it of a refined 
soul attuned to the highest issues. One 
noble passage about peace sdnti may con- 
clude this notice : 

‘‘It is a broadening of feeling due to the 
emergence of some deep metaphysical insight 
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unverbalised and yet momentous in its co- for example is the following? (p. 370) “ 
ordination of values. Its first effect is the patent (For the production of phenol f 
removal of the stress of acquisitive feeling benzene) has to do with the action of ozou 
arising from the soul’s pre-occupation with 390°C. in the presence of an oxygen-occlu< 
itself. Thus Peace carries with it a sur- substance such as platinum black or p 
passing of personality. There is an inversion nised asbestos. Pressure is said to exer 
of relative values. It is primarily a trust in important influence and an appropriate i 
the efficacy of Beauty. It is a sense that of apparatus is specified and illustra 
fineness of achievement is as it were a key This patent is rather broad in its scape 
unlocking treasures that the narrow nature contains fourteen claims covering the ox 
of things would keep remote. There is thus tion of turpentine and other substance 
involved a grasp of infinitude, an appeal well.” In several cases the long list 
beyond boundaries.” possible catalysts so familiar in the pa 

S. E. literature are quoted in extenso. The n 

* * * is that the really valuable informatio 

Catalytic Oxidation of Organic Com- buried by unnecessary detail and can 
POUNDS IN THE VAPOUR PHASE. By L. F. be extracted with considerable diffici 
Marek and Dorothy A. Hahn. American A great improvement would be effectc 
Chemical Society Monograph hTo. 61. Pp. only the most important patents 
486, 60 figs. (The Chemical Catalog Company, mentioned in the text and the rest consq 
New Yoik.) Price $ 9-00. to a bibliography with a short abstrac 

This volume provides a surprise for the the contents of each. The book cont 

reader who expects to find an account of other unnecessary matter which might 
the preparation of formaldehyde, phthalic be omitted, for example, table XIX sho 
anhydride and other compounds made by ca- the solubility of COg in water and also 
talytic oxidation. It is true these are not description of coal tar and the prepare 
omitted, in fact a whole chapter is devoted to of naphthalene. It could also do wii 
each, but the authors have taken the word great deal of rearrangement ; at prese] 

‘ oxidation ’ in its widest sense so that infor- resembles a compilation of library r 
mation is given regarding the hydration of under different headings. The actio] 
ethylene, the formation of acetylene and di- silver catalysts in the formation of for 
phenyl, and the production of hydrogen from debyde is referred to in two diff( 
methane, while no less than 62 pages are portions of the chapter ; a chain reacti' 
devoted to the subject of knocking in discussed on p. 211, while on p. 311 urn 
internal combustion engines. special heading, chain reactions are expla 

In the general introduction it is stated ab initio. The Arrhenius equation is disci 
that the primary purpose of these mono- here in almost the same words as on p. 
graphs is to piesent certain topics in a The chapter on ‘apparatus’ might 
readable form ; in this purpose the authors be enlarged. At present it bears an a 
can scarcely be said to have succeeded unreality, the illustrations being m 
except by those who take pleasure in reading diagrammatic and conveying little noti< 
a dictionary. The secondary purpose is to the plant in actual use. 
present a well-digested survey. This certainly Two misprints, “ firebrack ” on p. 14^ 
has been effected, for the book contains a “ Bones ” on p. 169 have been not 
mass of information which is bound to be of while “ to react the formaldehyde with, 
value to students in this field ; indeed there and similar expressions jar upon the s< 
is so much information that it leaves the of an English reader ; otherwise the bo 
reader with a feeling of confusion rather than well and clearly printed as is to be exp' 
with a clear view of what has been accom- in this series. 

plished. In the preface the authors disarm In spite of these defects it is evident 
criticism^ of their extensive references to the authors have taken great pains to a 
patent literature which they admit to be the material they have presented anc 
unreliable, by mentioning the scarcity of volume forms a most valuable contrib 
other sources of information but this does to the literature of the subject. If it « 
not exonerate them irom the duty of sorting be rearranged and reduced to half its pr 
out this literature and presenting only those size it would be even more valuable, 
portions which in their opinion appear H. E. WatS' 

significant. Of what value to the reader « 
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Chemical Calculations: Their Theory and 
Practice. By A. King, m.Sc., a.r.c.s., 
D.I.C., and J. S. Anderson, ph.D., a.r.c.s., 
D.I.C., both of the Chemistry Department, 
Imperial College of Science and Technology, 
London. Pp. x + 181. (Publishers: Messrs. 
Thomas Murby & Co., London, 1933.) Price 
4s. 6d. net. 

This book is designed to provide the 
material necessary for ‘‘ the acquisition of a 
reasonable facility in chemical calculations'’. 
The elementary laws and theories on which 
the calculations are based are explained 
with several references to original work. 
The brief descriptions of some of the 
oiiginal experiments help the young student 
ro quickly grasp the fundamental chemical 
principles on which they are based. The 
matter treated in Chapter VI ‘^Volumetric 
Analysis” would have been better placed if 
it had preceded the chapter on Electrolysis 
and Ionic Theory. The Chapters I to IV and 
portions of VI cover the syllabus of the Inter- 
mediate Science Examinations of Indian 
Universities and the rest may be recommend- 
ed -for the under-graduate students prepar- 
ing for pass course in Indian Universities. 
A ’‘novel and beneficial feature adopted in 
this book is to. pro vide answers only for 
alternate problems. The book will serve as 
a very useful guide for students. 

H. S. J. 

* * i'fi 

Therapeutic Agents of the Quinoline 
Group. By W. F. Von Oettingen. (Chemi- 
cal Catalog Co., New York. Pp. 301.) Price 
$ 6 - 00 . 

• Ever since quinine was recognised as the 
active principle of cinchona alkaloids and 
Gerhard demonstrated in 1842 that it con- 
tained a quinoline nucleus, the quinoline 
group of organic compounds have attracted 
great attention of chemists all over the 
world in an attempt to substitute quinine 
by a synthetic drug of equal efficiency 
against malaria. The efforts in this direc 
tion have been generally based on the modern 
chemo-therapic principles whose applications 
in spite of their limitations have revolu- 
tionised modern medicine. 

It is a matter of surprise and disappoint- 
ment that in spite of a number of important 
discoveries of drugs through the brilliant 
applications of these principles within the 
last half century, the search for a satisfac- 
tory quinine substitute has still remained an 
evasive problem. The attempts have how- 
ever furnished a series of compounds whose 


physiological activities are more powerful 
than those of most other known compounds. 

The discovery of compounds like Plasmo- 
quine and Atebrine though not entirely 
as substitutes of quinine but as important 
auxiliaries in the treatment of different types 
of malaria, are of prime importance, which 
suggest that we may not despair of the 
possibility of evolving a satisfactory remedy 
as a quinine substitute entirely. 

Again, the study of hydrocupreine and 
acridine derivatives have yielded interesting 
results. 

The difficulties of progress in this field, 
while partly due to the inherent complexity 
of the subject, have been enhanced consider- 
ably by a certain looseness of thought and 
even of experimental technique found widely 
amongst the investigators. So much so that 
it is only recently we could say that we have 
accumulated some information which we may 
worthily designate as “ knowledge ”. 

We have to come to a stage in the investiga- 
tion of the quinoline compounds when we 
can with some justification attempt to 
correlate pharmacological action with their 
clxemical structure. There have been several 
books following Frankie’s “ Arzneimittel 
Synthese ” to bring out the relation between 
chemical constitution and pharmacological 
action. But a special book on this most 
important group of organic compounds is a 
welcome addition. Yon Oettingen’s book has 
not appeared too early. The American 
Chemical Society has done a service to the 
workers in this field by presenting them with 
a volume of this nature. 

The literature has been brought to our 
knowledge almost quite up-to-date of publi- 
cation and includes the most important 
compounds of therapeutic interest. There 
are many records to be confirmed, sifted and 
many gaps to be filled before a number of 
observations could be evolved into principles 
of definite value. As the author finally 
remarks, “it is not infrequently that the 
physiological problems are attacked by 
methods which appear to be extremely 
unphysiologic so that only distorted pictures 
are observed which may lead to misleading 
conclusions.” This book, we hope, will serve 
to point out the defects to be remedied, the 
gaps to be filled and the problems to be solved 
by more systematic research, and closer 
co-operation between the pharmacologist and 
the organic chemist. 

This is an American Chemical Society 
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monograph published by the Chemical Cata- 
logue Co., Inc., and in uniformity with other 
publications of this series the get up of the 
book is excellent. It should find a place in 
the library of the organic chemist and of the 
pharmacologist interested in this line. 

B. H. K. 

sis * ilt 

liECENT Advances in Plant Physiology. 
By E. 0. Barton-Wriglit. (J. A. Churchill, 
1933.) Price 12s. 6c?. 

The long-felt need of a text-book in Plant 
Physiology embodying the recent work done 
in the dih'erent aspects of plant metabolism 
is being gradually supplied by the English, 
American and Eussian physiologists. The 
book under review is a notable attempt to 
give in a biief space of about 300 pages the 
summary of the most important aspects of 
plant physiology. The first edition of this 
book was published in 1929 and the necessity 
of issuing the second edition within a period 
of five years indicates that the book is well 
received and meets the needs of the students. 
The second edition of the book shows many 
improvements and there are many additions 
and alterations in the subject-matter. The 
chapter on soils is omitted and a few pages 
on transpiration of xerophytes is added to 
the chapter on transpiration. Similar 
alterations and additions are also made 
in the chapters on translocation, growth, 
protein synthesis and respiration. In spite 
of the numerous changes introduced the 
principal defects of the first edition are un- 
fortunately not remedied. Firstly, the book 
still remains unbalanced in the arrangements 
of the essential materials. Too much em- 
phasis and space are given to certain aspects 
while other equally important ones are either 
mentioned briefly or left out of consideration 
altogether. Secondly, too much prominence 
is given to the work of English authors. 
Perhaps the second defect is visible in every 
text-book written by other writers but in 
this particular one it is more apparent than 
in the others. It was expected that the 
chapter on carbon assimilation would be 
rewritten giving more readable and coherent 
account of the whole process ; but the writer 
has not yet seen the necessity of doing it in 
view of the existing monographs on the 
subject. One feels that this is no valid 
reason for not doing it in a text-book 
principally meant for students. There are 
many passages which could either be con- 
densed or entirely deleted and the place for 
other important literature can thus be found. 


Apart from these defects and drawback 
the book on the whole makes an indispensabl 
text for students and a valuable guide fo 
teachers as well, as the subject-matter i 
up-to-date and well presented in man; 
places. Many of the intricate and comple! 
data are very lucidly and intelligibly states 
and that perhaps explains the great succes 
that the book has achieved. It is earnest!; 
hoped that when the third edition of th 
book is to be printed some of the point 
raised in the review will be considered b; 
the author. 

* sit sic , 

Plant Ecology. By Wiliam Leach, d.sc 
(Methuen & Co., Ltd., London, pp. vi 104. 
Price Ss. 6d. 

Books on Plant Ecology are rather limited 
Therefore the present volume, forming on 
in the series of Methuen’s monographs oi 
biological subjects, is a welcome addition fo 
those who are interested in vegetation. Th 
book is designed to give a clear and under 
standable account of the hdme life of plants 
Plant Ecology does not consist in the mer 
identification and enumeration of the severa 
plant species in a plant community, bu 
in studying the physiology of the species a 
influenced by several habitat factors. Thu 
plant ecology is the science of plant physio 
logy in the natural conditions' of plan 
growth. 

A lengthy chapter is devoted to th 
principles of plant ecology. Plant growth i 
conditioned by climatic, edapliic, and bioti 
factors. The various aspects of these factor 
are considered in sufiflcient detail, the role o 
soil constituents in determining the distribu 
tion of plant communities being discusse< 
at great length. This is not surprising sine 
the present-day tendency is largely directei 
towards correlating- plant growth to severa 
soil factors such as physical and chemica 
properties, soil water, soil air and organi 
matter of the soil.' The biotic factors mani 
fest themselves through cultivation of th 
soil, grazing of the ’cattle and introductioi 
of fire.’ The last of these is a serious facto 
because the intensity and frequency of fire 
largely determine the plant succession, weed 
usually spreading after such fires. This i 
common in the South Indian Plateau. 

The ihethods of -practical study are de 
scribed for the ’ student of vegetation 
Following a preliminary reconnoitrin. 
survey, a detailed' analysis of the -plan 
communities with reference to the climati 
and edapliic factors should be -made 
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Variatious characteristic oC plant succession 
deserve considerable attention. The em- 
ployment of photographs is a necessary 
adjunct to such a study. Details are given 
for practical investigation based on the 
principles presented earlier. 

The vegetation of India is so wide and 
varied that a systematic ecological study of 
the several important species distributed 
over a large area and under a diversity of 
climatic and habitat factors, is bound to 
give valuable information for the ecologist. 

Y.I. 

-.1! sic 

World Economic Purvey, 1932—33. 
(League of i^ations, Geneva, 1933.) 

There is the well-known dictum of Alfred 
Marshall that statistics are the straw out of 
which economists make bricks, and in 
economics the great difficulty has been all 
along to get ^ accurate and unambiguous 
statistics and interpret them without a bias. 
N'ot the least of the several kinds of bias that 
hamper an economist is the national bias. 
It is common-place to say that economic 
problems are assuming a world aspect, and 
consequently need a world outlook, as op- 
posed to a National outlook. Therefore, 
whatever else the League of Nations may 
or may not have done, it is a great service 
tio the progress of mankind that an Eco- 
nomic Intelligent Service is an integral 
part of the activities of the League of 
Nations. It is an important centre of 
scientific investigation of economic prob- 
lems ; not only are valuable data collected 
and issued in the form of monthly bulletins, 
year-books, and reviews, but liandy sum- 
maries are also made available for the benefit 
of the lay-reader. The volume under review 
is one such. 

The purpose of the volume is two-fold: 
it does not attempt to diagnose, causes or 
weigh political and economic influences, but 
merely records and interprets economic 
developments. Another and an important 
aim is ‘‘to view the whole world, rather 
than special areas, as the theatre of the 
developments to be described”. Emphasis 
is laid upon ^‘the international aspects of 
national economic developments and illus- 
trations are drawn from one country or 
another merely as they prove accessible or 
convenient.” It is neither possible nor 
necessary to summarise the chapters, consti- 
tuting as they themselves do summaries of 
the more elaborate reports. It is sufficient 
to state that they ‘^record the damping 


down of the economic activity in almost 
every direction”, and the even more 
‘^serious disorganisation and partial de- 
struction of the delicate machinery of inter- 
national economic and financial co-opera- 
tion”. The several chapters describe in 
succession : 

1. The Depression of Prices, which con- 
tinued to include the marked discrepancy 
between agricultural prices and those of 
manufactured goods ; 

2. Diminished Production, with the nota- 
ble exception of foodstuffs, which showed 
some increase ; 

3. A sharp fall in national income, which 
varied between 20% to 53% from country to 
country as between 1929-32 ; 

4. Diminished World Trade to about a 
third of its size in 1929 : 

5. Pali in Wages and Profits, and Increas- 
ing U nemployment ; 

6. Embarrassment of public finance on 
account of the inelasticity of expenditure 
side by side with rapidly diminishing public 
income. 

The Survey is thus mainly a description of 
‘•the Oontraction of Prices, Production, 
Wages, Profits, Government Revenues, Inter- 
national Trade and Banking Resources”. 
It records “progressive shrinkage of econo- 
mic activity in practically every direction 
But the concluding sections deal with the 
World Economic Conference, from which so 
much was expected, but which proved to be 
abortive. There is also a brief description 
of the gigantic American experiment, which, 
though incomplete, has already furnished 
the world of students, a remarkable field for 
observation of laboratory methods. At the 
same time so diverse are the factors in the 
economic field that the Survey has to observe 
that “it is not yet clear how far the 
improvements and recessions of Industry in 
the first weeks of the new plan’s operations 
are due to that plan or the result of prior 
causes. Nor can it be expected that the 
forces liberated by the plan have yet pro- 
duced their final or even their most impor- 
tant effects.” Both the Economic Confer- 
ence and the American Plan were preceded 
by rising prices, increased production and 
diminished unemployment. As subsequent 
observations show, these signs of the 
improved economic health of the world 
have continued, in spite of the failure of the 
former, and possibly because of the influence 
of the latter. It is to be hoped that the 
concluding sentence of the Survey records a 



320 


CUERENT SCIENCE 


[February 193'4 


real state of affairs: “It is probable, 
however, that apart from speculative 
advances, there was a more solid core of 
recovery based upon a definite upward swing 
of the trade cycle.” 

K. S. SUBBA Rao. 

:i: si! ^! 

Makers of Astronomy. By Hector Mac- 
pherson. 1933. Crown 8 vo, pp. 244, with 18 
Illustrations. (Oxford University Press.) 
Price 7s, 6d. 

This book is based on the lectures delivered 
by the author at the Eoyal Technical College, 
Glasgow. Besides giving the lives of promi- 
nent astronomers, it gives a popular exposi- 
tion of modern developments in astronomy 
not always available to the general reader 
except in advanced text-books and original 
papers. The reader is enabled to appreciate 
the steady and silent work of the votaries of 
science who have devoted their lives to 
astronomy in spite of deterring circum- 
stances. Beginning from Copernicus who 
boldly gave a new orientation to astronomy 
by dislodging the Ptolemaic system, the 
book narrates subsequent developments in 
observational and theoretical astronomy, 
and concludes with an account of the more 
important contributions of present-day 
astronomers. ' Themselves creatures of a 
day, chained to the surface of a dwarf planet 
moving round a dwarf star which is one of 
millions in a galaxy likewise one of millions,'’ 
these astronomers have bid us behold ‘‘ the 
height, the depth, the gloom, the glory” 
of the Infinite. The deep debt of gratitude 
of the readers to which Hector Macpherson 
is entitled is in no small measure due to his 
excellent exposition of the subject and his 
personal acquaintance with many of the 
more modern astronomers. 

The publishers must be congratulated on 
the get-up of the book. It must be men- 
tioned that books, such as the one under 
review, intended to be of a popular character 
will serve their object better if priced more 
moderately. The book deserves a place in 
public and private libraries. 

L. S. 


Hydraulics. By Horace W, King. Pp. 296. 
(Chapman & Hall, Ltd., London.) Price 16^. 
6 ^. 

The authors have succeeded in presenting 
the subject in a simple, lucid and highly 
interesting manner employing only elemen- 
tary mathematics for the treatment. The 
book is readable both by University students 
and practising Engineers. 

It covers the syllabus of a University 
Course and is very suitable, particularly as a 
text-book for Civil Engineering students 
working for an Engineering Degree. At the 
end of every chapter there are many exer- 
cises which add to the usefulness of the book, 
but their value would have been greatly 
enhanced, if a larger number of representa- 
tive exercises had been worked out and 
included in the body of the book. 

The chapter on weirs and dams covers a 
wide field and the discussion of a number oi 
empirical formulse with extracts from weii 
experiments, as well as of the coefficients 
and formulae arrived at by various experi- 
menters greatly add to the value of th( 
book. Principles of fluid flow are clearlj 
explained and the method of evaluating 
coefficients of friction in pipes for all fluids 
is certainly a valuable addition. 

Plow in channels is exhaustively treated 
and the comparison of the Kutter’s and th< 
Manning’s formulae showing the greate 
simplicity and reliability of the latter a, 
compared to the former especially for fla 
slopes is instructive. Kon-uniform flow ii 
channels and flow under unusual circum 
stances such as accelerated flow, Hydraulii 
jumps, translatory waves, etc., are deal 
with in a simple and interesting manner. 

The chapter on Hydro-dynamics is a wel 
come addition to the book, but a chapter o 
two on hydraulic machinery would perhap 
make it complete in every respect. 

The treatment of the subject is exceeding! 
good on the whole, for which the author 
deserve warm praise. 

V. G. 
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Census of India, 1931. 

fpHEEIij is an imposing array of statistical 
tables and graphs in the Census Report 
of 1931, illuminated by a clever exposition 
of some of the fundamental problems of 
human population relevant to them. Ac- 
cording to the figures provided in the Report, 
India occupies the foremost place among 
the countries of the world in the number of 
inhabitants and if the rate of increase such 
as occurred between 1871 and 1881, 

17 • 71 millions were to be steadily maintain- 
ed, she would almost certainly continue to 
hold this dizzy eminence indefinitely. But 
instead of being a matter of satisfaction, 
it might well prove a source of irritating 
embarrassment to the statesmen guiding 
her destinies. The actual increase in the 
number of population of this country which 
has occurred in the last decade is estimated 
at a figure which approaches equality with 
that of European countries like France and 
Italy and exceeds that of Spain and Poland. 
The urban areas have contributed about 19*2 
percent, to this total increase of nearly 31 
millions while the remainder represents the 
increment supplied by the inhabitants of 
the rural parts of India. A population 
of such magnitude as 351 millions spread 
over an area of eighteen hundred thousand 
square miles must fill the mind . of both 
the government and discerning public with 
grave apprehensions and even some of the 
subsidiary problems such as the relative 
pioportions in the number of men and 
women at their reproductive ages, the 
number of births and infantile mortality, 
the agricultural holdings and the occupations 
of the people, unemployment, migration of 
the people and a number of other allied 
questions have an importance and signifi- 
cance peculiar to India. The satisfactory 
solution of any of these or all of them must 
baffle the resources of the most accom- 
plished statesmen even if each of the 
problems should remain without further 
complications. Judging by the comparative 
tables provided in the report, the inference 
may naturally be drawn that further increase 
of Indian population will render the problems 
still more complex and their solution 
must present insuperable difflculty. The 
grave aspects of these questions, it appears 
to us, should engage the attention of the 
people themselves no less than that of the 
Government and the attack should be made 
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in a spirit of mutual uuderstanding and 
helpful co-operation. 

Almost all the recent writers on the 
population problem discuss it in relation to 
the question of food supply. It is argued 
that in India, the great masses of rural 
population who live perpetually on the verge 
of insufficiency would become involved in a 
serious economic position if further accretions 
are permitted to occur without let or 
hindrance. This, however, is a contingency 
which according to the Census Eeport has 
not arrived, but no one can afford to ignore 
the need for so regulating the growth 
of population that it is able to sub- 
sist on the produce of the land without 
further imperilling the standard of living. 
It ought to be the endeavour of the people 
to raise the standard, if possible, so that 
their children are provided with the means 
of obtaining the benefits of education and 
employment in the professions for which they 
are best fitted. The remedy usually suggest- 
ed forcliecking the indiscriminate and exces- 
sive increase of population is the widespread 
practice of contraceptive methods. Some of 
the advanced thinkers are so convinced of 
the efficacy of this doctrine that they lend 
the weight and authority of their names to 
the movement which advocates the introduc- 
tion of birth control methods. 

The present problem in India,'’ writes 
Dr. J. *H. Hutton, would seem to be less 
the actual total increase of the population 
than the increase of that portion of the 
population, by far the greater part of course, 
which is occupied in agricultural and allied 
pursuits.” This statement based on a 
careful analysis of the Census figures, 
acquires a great significance when it is 
remembered that in India even at the pre- 
sent moment the profession of agriculture 
continues in most parts to be looked upon 
by the rural community as an end in itself 
rather than as a mere means of production 
of victuals, hence the real danger of a 
growth of population which must suffer dis- 
comfort because this end becomes rapidly 
more difficult of realisation.” If the argu- 
ment in favour of the limitation of popula- 
tion by artificial methods is based exclusive- 
ly on the means of subsistence, then its 
advocates do not appear to have a strong 
case. Writing on the theories of the prob- 
lem of population growth in Bengal where 
the mean density is 611 persons per square 
mile, Mr. A. E. Porter observes that “during 
the last 60 years the population of this pro- 
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vince has become nearly half as large agai 
as it was in 1872 . ... Of the total area culti\ 
able only 67 per cent, is now actually unde 
cultivation. If the total cultivable are 
were brought under cultivation and 
improved methods of cultivation yielding a 
increase of 30 per cent, over the preser 
yield were adopted, then it is clear from 
simple rule of three calculation that Bengi 
could support at its present standard ( 
living a population very nearly twice 8 
large as that recorded in 1931.” The cond 
tions of rural life in Bengal are not differer 
from those in other Presidencies and if th 
apprehension that the people in Bengj 
would be reduced to the verge of starvatio 
by further accretions to her population 
nob tenable then we believe that tt 
pessimism entertained in regard to tl 
future population of India as a whole, 
premature. The possibilities of improvir 
the natural resources of India are practical] 
unlimited and the capacity of the land no 
under cultivation and what is likely to I 
brought under agriculture during the ne 2 
six decades, may be found adequate i 
support a further addition of 9.0 millions 1 
the existing population. This period ma 
perhaps suffice to carry the mechanical ar 
biological developments in the methods < 
cultivation to a point of perfection whic 
would meet the requirements of India sixl 
years hence. In India further increase < 
population is inevitable, if not checked 1 
the operation of natural forces, and ste] 
have to be taken therefore for framing 
comprehensive programme of scientif 
investigations for stimulating the fertilil 
of the land and the yield of crops. Perha] 
the same period might also witness tl 
organisation of industries on a larger sea 
which eventually might relieve the possib 
congestion of the rural population. Withoi 
such relief land-holdings would become t( 
small to be economical. 

It seems to us that at the present momen 
the remedy suggested to limit the populi 
tion of India within reasonable bound 
purely for economic reasons, does u( 
receive support from the Census figures an 
the interpretation of them. Howeve 
birth-control methods might be four 
necessary to form part of the social pn 
gramme of this country if Western cond 
tions and ideals of life, the economic few 
and fret of competition were reproduce 
here on the scale of the most advance 
European countries where this doctrine < 
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regulating the birth of babies is generally quite favourable for universally welcoming 
accepted. In India the conditions are still not this wild goose that lays no eggs. 


The North Bihar Earthquake of the 15th January, 1934 /•' 

By M. S. Krishnan, m.a., ph.u., A.R.C.S., d.i.c., 
Geological Purvey of India, 


O K Monday the 15tli January 1934, at 
about 14 h. 14 m. (I. S. T.\ Calcutta 
experienced an earthquake shock of fair 
intensity which lasted for over three 
minutes. Buildings swayed, freely hanging 
objects oscillated vigorously, and even 
persons in motion were affected. Prom 
past experience of earthquakes in Calcutta, 
it was clear that this one must have 
effected considerable damage to life and 
property at the place of origin. News from 
the country was available only next morning, 
showing that Patna, Monghyr and Jamal pur 
had suffered severely. Kews from the most 
affected region arrived only two or three 
days later. It was then learnt that the 
area enclosed by the Ganges, the Gandak 
and the Kosi, in which lie the districts of 
Champaran, Muaaffarpur, Darbhanga and 
Bhagalpur had suffered most severely. 
Authentic news was difficult to obtain 
from here as well as from the adjoining 
parts of Nepal, as the communications — 
roads, railways and telegraphs— were cut off 
and took some days to restore even 
partially. 

The shock was felt throughout tiie greater 
part of the Indian Empire, in the Punjab 
on the west, in several places in the Madras 
Presidency on the south, and on the Arakan 
coast to the east. Seismograph stations re- 
ported that the main shock lasted for over 
20 minutes and that some 13 milder shocks 
were registered during the night of the same 
day. Several after-shocks of varying inten- 
sities have continued to be registered since 
then. As is usual with all violent earth- 
quakes, such after-shocks will probably occur 
for a few months to come. 

Nature and Extent of the Damage. 

It is yet too early to estimate the loss of 
life and property caused by this sudden 
catastrophe. The official reports have 
already put the estimated loss of life at 
over 7,000. The number of injured is also 
large. The loss of property can be measured 


* Published by permission of the Director of 
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only in crores of rupees. The prompt and 
vigorous relief measures taken by the 
Government in co-operation with un-official 
agencies have largely prevented the danger* 
of epidemics, which would otherwise have 
resulted from the scarcity of drinking water 
and lack of sanitation. 

In the most affected area, the earthquake 
was attended by tlie appearance of large 
rifts or cracks at the surface. Some of 
these are one to two furlongs long and a 
foot or more wide. Through tJiese were 
forced up soft, Avater- bearing sands and 
silts and spouts of water. Many wells have 
been filled with sand or have dried up. 

In alluvial areas, the appearance of cracks 
attended by spouts of w^ater and sand is a 
common phenomenon during earthquakes. 
As the wsurface waves travel along, the 
layers composing the alluvium are thrown 
into troughs and crests, soft silt and quick- 
sand being forced up along openings which 
might appear in the crests. When the water 
ceases to flow, crater-like openings are 
sometimes left in the piles of sand. As some 
of the layers are rich in organic matter — 
peat-beds and buried animal remains— they 
may be expected to yield hydrogen sulphide 
and hydro-carbon gases when suddenly 
exposed to the atmosphere. Waters forced 
up from depths of several tens of feet will 
also be warm when they first reach the 
surface. Eeports of warm sulphurous waters 
(which, however, have not been subsequently 
substantiated) have led the people to a 
mistaken belief in subterranean volcanic 
action in this area. 

In the Tiihut division the track of the 
Bengal and North-Western Eailway has in 
many places been buckled, twisted or torn 
apart. Telegraph and telephone wires have 
been snapped. Several bridges and culverts 
have collapsed, and transhipment of passen- 
ger traffic has been necessaiy over several 
important bridges. In several towns, e.g.^ 
Monghyr, Jamalpur, Purnea, Muzaffarpur, 
Darbhanga, Motihari, Sitamarhi, Samasti- 
pur, etc., most of the houses are in ruins. 
Some of these seem to. have been almost 
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e^.ntirely destroyed. About half the number 
o?f sugar factories of this area are reported 
tJo have been damaged beyond easy repair so 
;fthat the sugarcane crop is in danger of 
considerable loss for lack of facilities for 
crushing. The country-side has been heavily 
inundated or silted up. 

The Epicentrae Area. 

A scrutiny of the reports appearing in the 
newspapers makes it clear that the most 
severely affected region lies in the Sitamarhi 
and Madhubani sub-divisions, lying on the 
>^epal border between longitudes 85° 0' and 
86° 30C Katmandu and the neighbouring 
towns in Nepal are also known to have suffer- 
ed heavily. The region between Motihari and 
Monghyr has also been severely affected. It 
seems therefore that the epicentral area may 
be roughly located either along the Nepal 
border or in a tract extending in a N.-W. — 
S.-E. direction through the districts of 
Muzaffarpur, Darbhanga and Monghyr. We 


must await the report of the Geologic 
Survey officers, who aie still in the fiel 
before we know of this with any precision. 

It will be noticed that the town of Mongh 
has been destroyed almost entirely, whi 
its neighbour Jamalpur has suffered severel 
This is apparently puzzling and might lei 
one to infer a focus under Monghyr bi 
different explanations of the phenomei 
may be possible. Darjeeling is also reports 
to have been badly shaken but it is nc 
possible to say that the shocks the 
were not due to the presence of a min 
epicentre. 

The Origin of the Earthquake. 

It is now known that some 10,000 eart 
quakes occur per annum over the whe 
globe, and are recorded by some seisinogra 
station or other. Of these, Darely one p 
cent, may be felt by the people in t 
immediately adjoining region. Only a few’ £ 
violent enough to cause destruction of I 
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and property. The present earthquake 
undoubtedly beloDgs to this last group. 

By far the great majority of earthquakes 
are due to the relative displacement of the 
earth’s crust. There are two major tracts on 
the surface of the globe which are frequently 
subject to seismic activity: (1) the Circum- 
Pacific belt or the coastal region surround- 
ing the Pacific Ocean, and (2) the Alpine- 
Himalayan system of mountain chains. 
Both these are regions of conspicuous 
instability. The mountains of the Circum- 
Pacific belt as well as the Alpine-Himalayan 
system are comparatively young and are 
flanked by deep troughs. 

Dealing specifically with India, it is well 
known that the Himalayas together with 
the Baluchistan arc on the west and the 
Burma-Malaya arc on the east constitute a 
region of frequent earthquakes. There are 
some well marked zofies of overthrust or 
reversed faulting in the Himalayas. The 
southernmost and youngest of these over- 
thrust zones lies at the base of the Upper 
Tertiary sandstones and conglomerates 
known as the Siwalik formations. This over- 
thrust zone is known in Indian Geology as 
the Main Boundary Fault; as it is a very 
conspicuous feature along the whole length 
of the Himalayas from the Punjab to Assam. 
The Himalayas are constantly being disinte- 
grated and eroded, the resulting material 
being loaded into the trough of the Indo- 
Gangetic alluvial region to the south by 
means of a large number of rivers. Accord- 
ing to the principle of isostasy, the crust of 
the earth floats, so to say, on a sub-stratum 
at some depth, and the transfer of material 
from one block to its neighbour causes a 
relative movement between them. The block 
which loses the material, e.g., the Himalayas, 
tends to rise, and the block which receives 
the material, e.g.^ the Gangetic alluvium, 
becomes heavier and tends to sink. A con- 
stant state of strain is thus established, 
which must now and then be released by the 
relative movement of the affected blocks 
along a fault zone. These movements set 
up vibrations which travel outwards as waves 
and cause earthquakes. It is known that 
the Main Boundary Fault is the chief zone 
along which displacements take place in the 
Himalayan region. 

The position of the Main Boundary Fault 
is roughly known along the road from Eaxaul 
to Katmandu, being about 20 miles to the 
north of the former town. It proceeds 
thence eastwards beyond Darjeeling, its 


outcrop being seen a little to the south of 
that town. In the intervening area its 
position can be roughly determined by 
interpolation, as the whole of Nepal is yet 
to be mapped geologically. It seems therefore 
not unlikely that, of the two possibilities 
mentioned earlier in this note, the epicentral 
region may overlie the section of the Main 
Boundary Fault lying to the north of 
Sitamarhi and Madhubani. 

The destruction of Monghyr may probably 
be attributed to the geological structure of 
the locality. Monghyr lies on alluvium 
resting on a spur of Archaean rocks project- 
ing northward under it. This spur has 
evidently forced the Ganges to make a 
conspicuous bend convex towards the north, 
in which the town lies. So the town is 
situated on a comparatively thin fringe of 
alluvium reposing against a slope of ancient 
rocks. It would seem that the ^ waves 
proceeding from North Bihar were liable to 
reflection and interference at the junction of 
two formations of such different characters 
as alluvium and ancient metapaorphic rocks, 
the inhomogeneity and softness of the allu- 
vium being responsible for the excessive 
vibration of the foundations of the town. 

Previous Earthquakes in North 
Bihar and Nepal. 

Newspapers seem to have created an 
erroneous impression that this region has not 
been visited by earthquakes before. A refe- 
rence to the catalogue of Indian earthquakes 
compiled by Dr. T. Oldham (Mem, Geol, 
8urv. Ind., 19 , Pt. 3. 1883) shows that 
the following earthquakes affected the 
area during the last century : — 

3rd August, 1819, Tirhut. Pelt in different 
places. Not severe. 

29lh October, 1826, Nepal, etc. A great shook 
followed by eight minor ones. Several 
houses fell in Katmandu and Patna. 

26tli August, 1833, Nepal and North-east 
India. Very violent. Heavy damage in 
Katmandu, Tirhut, Chapra, Buxar, etc. 
Several shocks followed for over two 
months. 

lOtn August, 1843, Darjeeling, Tirhut, 
Patna. 

23rd May, 1843, Terrible shock at Kat- 
mandu which destroyed a large part of 
the town. Felt at Calcutta, Darjeeling, 
Monghyr, Jubbulpore, etc. 

7th July, 1869. Tiemendous shock at Kat- 
mandu attended by much destruction of 
life and property. 
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A party of officers of the Geological 
Survey of India is studying, in the field, the 
scientific aspects of the earthquake. Their 


investigations are expected to occupy seve 
•weeks, and the correlated results to 
published by the department at an early da 


North Bihar Earthquake of January 15, 1934. 

By Dr. S. K. Banerji, d.sc. 


1. INTEODUOTION. 

rpuE earthquake -which occurred at about 
-L 2-15 P.M. (T.S.T.) on the 15th January 
1934 in North Bihar and Nepal is one of the 
most disastrous and most widely-felt of 
which we possess any record, and is com- 
parable in severity with the Great Assam 
Earthquake of 1897 and the Kangra Earth- 
quake of 1905. It has demolished buildings 

0 ) Si'S 




were thrown into a state of panic. The mo 
ments of the ground were felt over aim 
the whole of northern and central Ir 
and as far south as Poona and Bombay. 

Prom the many casual observations, wl 
have been made, it is reported that 
‘ fault ’ in the crust very likely stretc 
the entire way from Motihari to Monghy 
distance of about 135 miles. There 


Scale nncVi=256 Vlites* 



Fig. 

and bridges, damaged railway lines and 
roads, caused numerous fissures in the ground 
through which spouted forth water or sand 
and thus flooded or covered with sand 
extensive areas. The appearance of a tract 
extending over about 100,000 square miles 
was completely changed within the brief 
interval of 3 or 4 minutes. Thousands were 
killed or injured and those who survived 


1 . 

probably also a second ‘fault’ begin 
somewhere in the middle of the first 
and running at an angle to it in the direi 
of Purnea. Until, however, the ma 
isoseismal hues is available, it is not pos 
to define precisely the epicentral tract, 
the present, we may consider the epice 
tract to be bounded roughly by an ellip 
shown in Fig. 1. The following epicei 
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distances have been reported from seismic Agra, the Milne-Shaw seismograph failed to 
records : — Bombay 950 miles, Kodaikanal work on account of the coupler (connecting 
1,400 miles, Agra 450 miles, Dehra Dun 100 the mirror with the boom) having been 
mileSjMangalore 1,250 miles, Kew 4,600 miles, thrown off, but the Oraori-Ewing seismo- 
These distances do not lix up any definite graph recorded a part of the shock until the 

centre, nor is it expected that they would more violent movements damaged the ins- 

do so in a case in which the epicentral tract trument. At Bombay, the coupler of the 
covers such a wide region, since each station ; E-W component of the Milne-Shaw seismo- 

would first receive the waves of different I graph was thrown off immediately on the 

types emanating from the 'nearest portion of arrival of the primary waves and of the 
the tract. N-S component on the arrival of the secon- 

The black dots in Fig. 2 show the localities da^ry waves. A fairly good record was, 
in the Indian area where important earth- , however, obtained with the seismograph of 
quakes have occurred during the years 1913 ( the Omori-Ewing type. Even as far south 



Fig. 2. 


to 1919. These dots generally fall on the as Kodaikanal, the Milne-Shaw seismograph 
earthquake zone which runs from Mexico ' was thrown out of action on the arrival of 
and the Antilles through the northern the secondary waves. 

Mediterranean countries and Asia Minor into j The record obtained at Bombay with the 
the Pamirs, Turkestan, the Himalayas, 1 Omori-Ewing instrument is reproduced in 
Assam and the Indian Ocean. I Fig. 3. This record is remarkable in many 

2. Instrumental Eecords. i respects. The amplitudes of the primary 

Most of the seismographs in India failed | and secondary waves are comparatively 
to record faithfully the ground movements j feeble, but the surface waves sweep from 
produced by the earthquake. The violent i one end of the record to the other and are 
movements at Calcutta threw out of action I characterised by a very complex type of 
all the seismographs, at that Station. At ' motion ; the record looks as if it has been 

2 V 
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written by a shaky hand. A part of the 
complexity must have arisen on account o£ 
the pendulum banging against the stops on 
either side. Another characteristic feature 
is the long duration o£ the violent motion 
associated with the surface waves lasting for 
nearly 5 minutes. Being an undamped 
pendulum, the periods of primary and 
secondary waves shown by the record are 
roughly equal to its free period. The 
periods of the primary waves recorded by 
the N-S component ' of the Milne- Shaw 
seismograph (damping ratio 20 : 1) are, 


supposed by Turner, then the surface w 
would become very feeble compared witl 
primary and secondary waves. Subseq 
work by other writers has confirmed 
general correctness of the method ; the 
cases of deep focus for which evidence 
been advanced have all very feeble sui 
waves. The very great preponderanc 
the surface waves in the Bihar earthq 
compared with the primary and the sec 
ary waves clearly indicates that 
disturbance originated in the crust very 
to the earth’s surface. This will also ex 


L^OmSOs.) 
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CoLABA Seismogram, E..W, Jan: 15, 1934. 


Fig. 3. 


however, very quick being on the average 
about 3 secs. More or less similar features 
are shown by the record obtained at Agra 
with the Omori-Ewing instrument, which 
is reproduced in Fig. 4. 

3. Nature of the Disturbance 

IN THE EPICENTRAL B-EGION. 

A method of estimating the depth of an 
earthquake focus from the relative impor- 
tance of the various phases in a seismogram 
was indicated by me in a paper “ On the 
Depth of Earthquake Focus ” {Phil, Mag,, 
49, January 1925). It was shown in that 
paper that if the depth of focus was as 
great as 300 km. or 400 km., as was 


why the shock was felt over such a 
area; for the amplitude of the si 
waves decreases very slowly with disi 
the law of decrease being (distance) -i* 
When accurate details of displaceme 
structures and dimensions of fractures c 
by the earthquake are available, it v 
possible to estimate roughly the 
involved and to calculate the velocit; 
acceleration of the ground in the epic 
tract. In the Assam earthquake of 
the velocity was about 16 ft./ sec. 
acceleration about 8 ft,/ sec.^. Fror 
description received, it appears that 
Bihar earthquake they were certain) 
less than these * figures. Fig. 5 gi 
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photograph of the fissures in the pologround Bihar, then both* columns should have the 
at Muzafferpore. same weight. Even if this is the case at any 

4. Origin of the E^thqcjake. time, we should expect the conditions to 

Our knowledge of the origin of earthquakes change ; for rain, wind, glacier, etc., 
is still very much controversial. We know, are continually moving rocks from the 
however, definitely that it is an elastic top of the mountains and distributing the 
process, that, due to some cause or other, materials of which they are composed over 
certain parts of the earth are subject to grow- the plains. Nevertheless, according to geo- 
ing strain and when the ultimate strength of desists the columns continue to weigh the 
the rocks is reached, fractures occur along same. This can only happen if compensation 
the zones of weakness, thus causing an in some form is taking place, that is to say, 
earthquake and a relief of the strain. there is an inflow of rock into the mountain 



Fig. 4. 


In explaining the cause of North Bihar ' column and an outflow from the plain column, 
earthquake one’s thought is naturally direct- Such cold flow of rocks must produce enor- 
ed to a disturbance of the isostatic compen- mous strain on the surrounding portions, 
sation. Isostasy postulates that if we take When the ultimate strength has been reached, 
a column of rock extending downward from and a relief of strain has occurred, a lifting 
the top of the Himalayan chain to a given of the mountain would be the natural result, 
level in the earth’s crust, known as the All evidence hitherto collected indicates 
compensation surface (about 120 km. below that isostatic compensation holds for large 
the mean surface of the earth) and another areas, such as a continent but doubts have 
column of the same cross-section extending been expressed as to whether it holds for 
to the same level under the plains of North small areas as well, • and these have been 
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strengthened on account of various gravity 
anomalies. It has been found that “ g ” is in 
excess on mountain ranges and in defect in 
valleys and at the foot of mountains. Eecent 
observations in India have confirmed this 
result; it has been found that gravity is 
particularly in defect in Korth Bihar. This 
result is apparently exactly opposite to what 
is given by the theory of isostasy. It sug- 
gests that the materials in North Bihar, at 
any rate, in the upper layers, are of very 
low density and consequently there is prob- 


not known to what depth the alluviu 
the Gangetic plain extends and to 
extent it is compressed in the lower la 
It is conceivable that the low densi 
confined to the surface layer and below 
there is higher and higher density as v 
down and that, therefore, in ^ spite of 
gravity anomaly the compensation h 
Indeed Burrard takes anomalous den 
into account, and derives depths whicl 
explain the observed facts, on the assum- 
1 . that the compensation is perfect. 



Fig. 5. 


ably an underloading. The region would 
therefore tend to rise up and would thus 
introduce a considerable strain at the junc- 
tion between the mountain and the plains. 
It is, however, difficult to understand how 
the strain so introduced grows with time and 
reaches the elastic limit. 

With regard to the gravity anomalies, Sir 
S. G. Burrard has said; “I have often met 
with gravity anomalies which seemed in 
opposition to Pratt’s view, but after further 
detailed investigation these anomalies have 
b^n actually found to confirm him.'’ It is 


Denoting the four important seismic i 
in the Himalayas, namely, Assam, 
the Punjab and Kashmir, by the 
A, B, 0, D, the great destructive sho< 
has been pointed out in a recent i 
Nature ” occurred in the following 
D. 1828 C. 1832 B. 1833 A 

D. 1885 0. 1875 B. 1869 

0. 1905 B. 193-1 A 
That is to say, a continuous migratio 
D to A and back again to D, followed 
oscillation to the east, in 1897, and I 
the. north-west in 1905, and ending 
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intermediate region in the present year. 
This would rather support that the earth- 
quake shock has successively shifted to the 
region where the isostatic compensation has 
been disturbed to the maximum extent as 
years have passed on. 

The earthquake occurred on a new moon 
day. At the time an atmospheric cold wave 
was also passing over the region. Some 
writers have pointed out that the influence 
of the planets or the disturbance of the 
atmospheric pressure may have been the 
immediate cause of the earthquake. It is 
known that the action of the sun and moon 
on a new moon day produces maximum 
^‘body tide” in the elastic solid material 
of the earth. Because of the coincidence, 
it is difficult to dispute the statement in 
this particular instance, that the body 
tide ” or the variation of load due to pressure 


may liave acted as a ^ trigger ’ in producing 
a sudden release of strain. No relationship 
has, however, been definitely traced between 
earthquake and atmospheric pressure or 
‘body tide ’ in the earth. 

If the disturbance of the isostatic compen- 
sation is the cause of these earthquakes, it 
is clear that similar tectonic earthquakes 
will occur again in some region or other 
of the Himalayas, may be after the lapse of 
some years. We must, therefore, in rebuilding 
our cities take special steps to have earth- 
quake-resisting structures and provide each 
important building, if possible, with an earth- 
quake warning instrument, such as a simple 
pendulum, so adjusted that it will make an 
electric contact immediately on the incidence 
of the earthquake and work bells warning 
all residents to leave the building forth- 
with. 


Dimitri Ivanowitsch Mendeleeff (1834-1907). 


^HIS year we celebrate the centenary of 
the birth of Dimitri- Ivanowitsch Men- 
del^efl, who was born on February 7th, 1831 
(N. S.). He will ever have an honoured 
place in the roll of famous chemists, since 
on the Periodic Law which he enunciated 
is based much of our modern classification of 
the chemical properties of matter, and of our 
knowledge of the electronic structure of 
atoms. 

Mendelfeefi was educated at his native 
place, Tobolsk, and at Leningrad, where he 
was appointed to a University Chair in 1866. 
He resigned his post in 1890, consequent on 
a difference with the University authorities, 
who found his independence of spirit some- 
thing of a nuisance. In 1893 he became 
Director of the Bureau of Weights and 
Measures, a post which he held until his 
death at Leningrad on February 2nd, 1907 
(N. S.). 

Ever since the discovery of a range of 
chemical elements, efforts had been made to 
classify them in groups possessing similar 
chemical properties. No satisfactory result 
was achieved, however, until, in 1869, 
Mendeleeff communicated to the Eussian 
Chemical Society his first periodic table and 
an enunciation of the Periodic Law accord- 
ing to which “the elements arranged 
according to the magnitude of atomic 
weights show a periodic change of proper- 
ties”. For the first time it was clearly 
recognised that the fundamental periodic 


property of the elements is valency. In 
1871 Mendelbeff published his improved 
form of the Periodic Table, practically as we 
know it to-day. The main difference is 
that now the arrangement of elements is 
according to the atomic number to which, 
however, the atomic weight usually corres- 
ponds. Where the correspondence ceases we 
obtain the few anomalies in the Table, 
which so puzzled chemists who knew nothing 
of nuclear charges, nor of the existence of 
isotopes. 

In 1871 Mendelbeff from a consideration 
of the gaps in the Periodic Table made his 
well-known prediction of the existence and 
properties of “ eka-boron ”, “ eka-alu- 

minium”, and “ eka-silicon ”. In 1875, 
1879 and 1886, there were discovered, respec- 
tively, gallium, scandium and germanium 
which confirmed these audacious predictions, 
and finally established the fundamental 
importance of the Periodic Law. 

Mendelheff was also led to question the 
correctness of the atomic weights assigned 
to certain elements as they did not corres- 
pond with the Periodic Law, and here 
again his statements wore justified by 
further work. 

One other achievement of the Periodic Law 
may be mentioned. It could not have been 
used to predict the existence of elements of 
zero valency. But when one member of the 
group (argon) had been discovered, it was 
clear that other elemeiits similar in type 
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must be sought and their discovery was not 
long delayed. 

The allocation of the rare earths was for 
years an apparent defect in the application 
of the Periodic Table. Mendel^efi consi- 
dered that their installation should be 
deferred until their properties were better 
understood. We now know that these 
elements arise from the fact that at a 
certain point in the series of elements, each 
electron added to the system to balance 
unit increase in nuclear charge, goes to 
complete inner levels and leaves unchanged 
the outer valency electrons on which the 
chemical properties of the elements chiefly 
depend. 

Although the Periodic Law was his out- 
standing contribution to chemical science, 
Mendel^efiE did much work in other fields. 
His printed publications total 262. These 
include communications on physical and 
chemical subjects, books, pamphlets, reports 
and newspaper articles relating to exhibi- 
tions, to Eussian industries, to weights and 
measures, to education, to art, and to 
spiritualism. He carried out a long series 
of experiments on the thermal expansion of 
liquids. His definition published in 1861 of 
the absolute boiling point of a liquid as the 
temperature at which cohesion and heat of 
vaporisation vanish, and the liquid vaporises 
irrespective of pressure and volume antici- 
pated Andrews’ conception of the critical 
point. He also directed a number of investi- 
gations on the densities of solutions, parti- 
cularly mixtures of alcohol and water, 
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sulphuric acid and water, and of i 
solutions. He gave a good deal of att 
tion to the subject of the elasticity of ga 
and to the nature and origin of petroleur 
After his Periodic Law, however, h' 
best known for his famous Principles 
Chemistry which has gone through m 
editions in various languages. In Eng 
there are three editions of which the 
(1905) is from the seventh and best comp 
Eussian edition (1903). The book is 
markable not only for its text which d 
with inorganic chemistry, but also for 
voluminous notes which testify to 
enquiring spirit of the writer and the rest 
activity of his mind. As a teacher tl 
same qualities of originality and fresh] 
made him one of the greatest of his ti 
He had a talent for arousing a de 
for knowledge, and students from all fa 
ties of the University thronged his lecti 
We know more of the Periodic Table t 
ever Mendelfeeflf knew. We look to gre 
knowledge to a table which will express 
purely nuclear properties of atoms. In 1 
when once again returns the cenlenar 
the birth of this great chemist, knowh 
of the periodic table will be assur 
deeper and more profound than the kr 
ledge we possess to-day. But time will 
dim nor the advance of knowledge obs 
the memory of one, who in the early < 
of modern chemistry, by sheer native ge 
and application, laid the foundations 
possibly the most important generalisa 
known to chemical science. 


Erast Haeckel (1834-1919). 


ZOOLOGISTS will also remember that this 
^ year marks the centenary of another 
great figure, Ernst Haeckel. Born at Pots- 
dam he was educated in various universities, 
and one of the three degrees of doctorates 
that he held was that of Law (an honorary 
degree) in addition to his qualifications in 
Philosophy and Medicine. In 1851 ho came 
under the influence of J. Muller in Berlin. 
Muller left a remarkable impression on 
Haeckel and in 1858 he commenced to prac- 
tise medicine like his contemporary Gegen- 
baur. Soon after the death of Muller which 
came as a shock to young Haeckel, the 
latter commenced the study of Eadiolaria of 
the It^ilian coast and later returned to Berlin. 
It was about this time that Haeckel came 
intp contact witli the fampus and perhaps 


the then revolutionary book, the Orig 
Species ” by Darwin. He says ^ It profou 
moved me at the first reading.’ On 
other hand, the other German Biologists 
opposed t6 this trend of thought and re| 
ed the hookas ‘ absolute nonsense’. Hai 
therefore happened to be the pionee 
ushering Darwinian ideas in Germany. 

He was appointed Professor of Zoolog 
Jena, a post which he held for a very 
time. Amongst his memoirs must be : 
tioned the report on the Eadiolaria, or 
phonophora, the deep-sea Keratosa, P] 
tonic studies, and Cell-Theory. The crov 
glory of Haeckel was his lecture at 
International Congress of Zoology at < 
bridge in 1898, where he spoke about the 
interesting subject— The Evolution of 
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Professor H. E. Watson, D.Sc., F.I.C., M.I.Chem.E. 


E impending departure of Dr. H. E. 
Watson from the Indian Institute of 
Science, Bangalore, is widely regarded by 
men of science as an unrelieved misfortune 
for this country. Particularly among his 
past and present colleagues and students 
will the resultant breach in continuity of 
chemical work at the Institute be depre- 
cated, because it is only by them that his 
unrivalled contribution to the achievement 
of that foundation can be truly estimated. 
Having been appointed assistant professor 
of general chemistry at the opening of the 
laboratories in 1911, and thereafter becoming 
professor (1916), he has 
been increasingly iden- 
tified with the Insti- 
tute's growth, and it 
may be claimed that his 
own share in its deve- 
lopment is unexcelled. 

This claim is not 
founded on length of 
service alone, but is 
based on the more 
steadfast footing of 
meritorious devotion to 
the interests of gradu- 
ates coming under his 
guidance. That has 
been shown primarily 
by the rigid orthodoxy 
of his training methods, 
his unswerving adher- 
ence to the principle of 
scientific responsibility, 
and his unflagging 
industry. A further 
benefit derived by those 
in laboratory associ- 
ation with Dr. Watson 
follows from his extra- 
ordinary skill in the less conventional aspects 
of experimentation, enabling him not only to 
elaborate complicated apparatus in glass and 
quartz required for the study of rare gases ; 
but, by his highly trained senses of sight and 
hearing to detect faults and suggest uncanny 
improvements in the design and construc- 
tion of appliances for his physicochemical 
researches and radio-work. It is impossible 
to estimate the advantage ,to a developing 
scientific mind offered by direct laboratory 
contact with so subtle a craftsman. 

A survey of Dr. Watson’s early career 
reveals the promise that has been amply 


fulfilled, and excludes him fiom that band 
of successful men who have been the despair 
of their schoolmasters. At eighteen he left 
Marlborough (in 1904) laden with prizes and 
scholarships, gained principally for lan- 
guages, mathematics and science. Although 
these included a mathematical scholarship 
at Trinity College, Cambridge, he preferred to 
enrol himself at University College, London, 
with Sir William Eamsay, among whose 
bright young collaborators were M. W. 
Travers, F. G. Donnan and E. C. C. Baly. 
To this association may be traced his early 
interest in the spectroscopy and physical 
properties of the rare 
gases helium, neon, 
krypton and xenon ; 
it explains his later 
developed facility in 
glass-blowing, for which 
Eamsay* was famous, 
and it w^as ultimately 
responsible for his join- 
ing the -Institute, at 
w’-hose • foundation Sir 
Dorabji Tata depended 
largely on the judgment 
of Eamsay in selecting 
a staff. Meanwhile, 
however, Dr. Watson 
had continued at Uni- 
versity College the 
course of academic 
distinction presaged by 
his Marlborough career, 
gaining a succession of 
prizes and scholarships 
that culminated in the 
1851 Exhibition. While 
holding this he worked 
at Berlin with Nernst 
on the specific heat of 
gases at low temperatures (1909) and at 
Geneva wdth Guye (1910), concluding his 
Wander jahre at the Cavendish Laboratory, 
Cambridge (1911) with Sir J. J. Thomson. 

It is difficult for those more recently 
familiar with the laboratories at Hebbal to 
realise that 25 years ago the Institute was 
merely a name attached to an untenanted 
estate. The initial staff were veritable 
pioneers, charged with the dual task of 
establishing physical equipment and ethical 
tradition. Dr. Watson’s material contribu- 
tion to that labour has been very substan- 
tial indeed. It is witnessed by the range of 
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active laboratories growing under his direc- 
tion, and more particularly, for reasons 
indicated later, by the workshop, machine- 
room and chemical engineering appliances 
attached to his department. Even more 
valuable to the students, though intangible, 
has been his constant example of intellec- 
tual honesty, characterising not only his 
methods of training but his conduct of 
research. In an age of hasty over-publica- 
tion, his restraint has oifered a sound 
corrective to an unwholesome tendency. 

Allowing for this self-imposed factor, the 
volume of his published researches is most 
impressive, and illustrates his broad 
outlook on scientific problems. It embraces 
work on the kinetics of reaction and equili- 
brium, photochemistry, the colloidal state, 
inorganic changes, electrical properties of 
matter, supersonics, reactions at high tem- 
peratures, and further developments of his 
earliest observations on gases and spectro- 
scopy in the direction of atomic and sub- 
atomic chemistry. Particularly his work on 
dielectric coefficients of gases has reached a 
very high standard, revealing new technique, 
and a conclusiveness regarding the structure 
of simple molecules not attained by 
earlier workers. In association with Dr. 
J. J. Sudborough, who retired from the 
Institute in 1925, he had elaborated methods 
for analysing the fixed oils and fats abound- 
ing in the natural products of this country, 
and these have now been applied to a very 
wide range of seeds. 

It is commonly observed that a mind 
strict in academic principles and fruitful in 
their development, is disinclined to attack 
industrial problems. Dr. Watson provides 
a rare contradiction of this doctrine, and his 
unfailing interest in various branches of 
Indian chemical industry has been a fortu- 
nate circumstance for the Institute. Con- 
spicuous among the subjects engaging his 
attention have been the extraction of oil 
from sandalwood, soap-manufacture from 
local raw materials, utilisation of wood- 
distillation products, manufacture of white 
lead, chromates from Indian chromite, 
refining of ciude saltpetre, isolation of 
thymol and caffeine, catalytic production of 
etiier, anhydrous alcohol for power purposes, 
chromium electro-plating, vegetable oil 
refining and hydrogenation. Some of these 
inquiries have brought definite advantage 
to local industries, and all have served to 


link a stimulus of potential utility to 
the investigations promoted in his labora- 
tories. 

Under his direction there has been affixed 
to the work of the department a very 
definite industrial complexion, of which the 
main features are: (1) examination of raw 
materials for manufacturing possibilities, 
(2) adaptation of known processes to Indian 
natural resources, (3) investigating the 
technical details of processes incompletely 
specified, (4) devising new processes, and (5) 
solution of manufacturing difficulties. These 
have involved many thousands of exact 
analyses of natural and manufactured 
materials, providing numerous graduates 
with experience in the application of analy- 
tical principles, and sometimes leading them 
to congenial employment in branches of 
industry for which they may have developed 
an aptitude. Dr. Watson may also be group- 
ed with the authors of the Bunsen burner 
and the Dewar flask as an unrewarded 
public benefactor, having invented the neon 
lamp in 1910 and even then recognising its 
decorative and advertisemental possibilities, 
without having derived any pecuniary gain 
therefrom. He has been for many years a 
zealous worker in the field of wireless, and 
was for some time engaged in experimental 
transmissions of radio-telephony from his 
well-known station Y U 2 B F. lie has also 
devoted much attention to the design and 
construction of wireless receivers and of 
audio-amplifiers for gramophone reproduc- 
tion. 

There are many other aspects of Dr. 
Watson’s long and fruitful association with 
the Institute which will increase the sense 
of loss incurred by his departure. To his 
committee-work he brought a discriminating 
perspicacity which was of the utmost value 
to his colleagues ; and the library, now the 
best of its kind in this country, has benefit- 
ed widely by his constructive power of 
selection. His regular presence at the 
weekly colloquium was always associated 
with helpful contributions to the discussion, 
while his own addresses were invariably 
attractive and informing. In him the 
Gymkhana Club found one of its warmest 
and most loyal supporters, and successive 
generations of students will pleasurably recall 
many happy evenings at his own house, 
when the exercise of his generous hospitality 
was unreservedly shared by Mrs. Watson. 
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The South Indian Cyclone of December 13-16, 1933. 

By Dr. S. K. Banerji, d.Sc. 


TT is now more or less definitely recognised 
that when two different air masses meet 
each other along an extensive ‘ front ’ and 
then rise one over the other, we get the 
most favourable conditions for the formation 
of storms. In the Indian seas such favour- 
able conditions frequently develop during 
the periods of advancing monsoon (April to 
June) and of retreating monsoon (October 
to December). The north-east and south- 
west monsoons are opposing air currents 
with altogether different properties and 
when they meet face to face the north-east 
current usually undercuts the south-west 
and we get a discontinuous surface with 
very little slope, often ill-defined at the sea 
level, but more or less well-marked at 
higher levels. The initial position of the 
discontinuity varies with the strength of 
the two currents ; in the Bay of Bengal the 
position moves northwards during advancing 
south-west monsoon and recedes southwards 
during retreating south-west monsoon with 
the march of the season. In December, 
therefore, storms generally form in the 
south Bay of Bengal and travel along the 
discontinuity in some westerly or north- 
westerly direction. The cyclone which 
devastated South India in the middle of last 
December formed over the south Bay of 
Bengal east of Ceylon, first as a depression 
and then gradually intensified into a 
‘ cyclone ’ with a belt of hurricane winds. 

Although a considerable mass of informa- 
tion has been collected in regard to tropical 
cyclones, our picture of the physical processes 
involved in their production, maintenance 
and movement is by no means complete. 

The great difficulty in the application of 
the theory of formation of vortices on the 
surface of a discontinuity to storms has 
been the enormous dimensions of the latter. 
An ill- defined discontinuous surface between 
two different air masses, with very little 
slope to the ground surface and with no 
marked temperature contrast, would give 
rise to waves (or vortices) of very large wave- 
length but nothing so large as the diameter 
of a tropical storm. It is, however, con- 
ceivable that once a vortex has developed, 
whatever its dimensions, it will tend to 
draw into its circulation, aided by earth’s 
rotation, a wider mass of air and grow in 
size. On the other hand, there are facts, 


such as the ^ calm * centre of a tropical 
cyclone, which are difficult to explain except 
on the basis of the older tlieory, which 
conceived it to be a revolving fluid with a 
strong upward rush of air in its central 
region. The enormous release of energy, 
which condensation associated with such a 
process would give rise to, would furnish a 
more natural explanation of the belt of 
hurricane winds and its maintenance. The 
‘ revolving fluid theory ’ will not, however, 
explain the asymmetrical structure of a 
tropical cyclone. On the whole, therefore, 
it would seem that both processes come 
into play in the generation and maintenance 
of tropical cyclones. 

The Madras Cyclone of December 13-16 
seems to have originated in the form of a 
‘wave’ of at least 700 miles wave-length 
on the discontinuous boundary between the 
north-east and south-west monsoon currents 
and to have gradually developed into a 
tropical cyclone. There was. a marked 
strengthening of the north-east monsoon in 
the south-west Bay of Bengal on the 10th 
December and this came face to face with 
the south-west monsoon ; the result was 
that conditions first became unsettled to 
the east of Ceylon on the 11th and then 
led gradually to the formation of a ‘depres- 
sion with a definite cyclonic circulation, 
by the 12tli evening, with its centre near 
Lat. 9°]Sr., Long. 83°E. The depression 
intensified by the 11th morning into a severe 
cyclone, which moved north-westwards and 
crossed the coast near Cuddalore on the 
15th evening. The upper air observations 
indicate that on the 13th the cyclonic 
circulation extended up to a height of 
3 to -1 km. and on the 14th, 1 to 5 km. There 
is no definite information whether this 
cyclone had a ‘calm centre*, but very 
probably it had. The belt of hurricane 
winds had ve^y probably a breadth of about 
50 miles and a diameter of about 150 miles. 
As usually happens, on entering inland, 
the' cyclone rapidly weakened and lay as a 
‘depression’ over south-east Madras on the 
16th. The depression filled up on the next 
day but induced unsettled conditions in the 
south-east Arabian Sea off Kanara; the 
unsettled conditions moved slowly north- 
wards and became unimportant off Konkan 
on the 20th. 


V 







338 


CVRRENT SCIENCE 


[March 19 


Fiffure 1 sliows th.e weather map on the 
15th morning at 8 a.m. The storm seen 
to be near and approaching the coast. 1 ig- 
shows that the depression of the barometer 
near its centre was at least half an in i. 
Actually, however, during the passage of 
the cyclone across the coast, the observa- 
tions taken at Cuddalore indicated that the 
depression of the barometer at its centre 
was at least one inch. Fig. 3 shows the 
weather map on the 16th morning at 8 a.m. 
The cyclone had then entered inland ; the 
figures within the small circles show that it 
had caused wide-spiead heavy rain, iigure o 
shows the track of the centre of the storm. _ 

The cyclone caused widespread rain in 
south-east Madras and Mysore betw'een the 
14th and 16th, rainfall being specially 
heavy in the Nellore, Madras, Chingleput 
and Arcot districts. With the northward 
movement of the unsettled conditions off 
the west coast, rainfall also extended into 
Kanara, the Konkan, the Deccan, the 
north Madras coast, the Central Provinces, 
Central India, east Ttajputana and Gujarat. 

The following is an account of the weather 
experienced at Cuddalore during the passage 


of the cyclone : — 

“ The cyclone caused wido-sproad damage ; 
at its height it caused a six-foot storm wave 
to sweep the coast in its vicinity. On the 
15th at 10 A.M., barometer was ’J9-80 ins., 
wind was IST.-F. of force 8, with fierce sfiualls 
of force 10. It remained steady at N.-B., 
gradually increasing until 2 p.m., after 
which it w^as blowing steady at force 10, 
with barometer 29-35 ins. The rainfall was 
negligible as the strength of the wind blew 


it into fine particles like sleet. At 4 p, 
the barometer had fallen to 29-12 ins., a 
between 5 and 6 p.m. it was 29-00 ir 
when the wind had veered to the east, foi 
being 11 with frequent terrific squa 
rising to force 12. This easterly wi 
blowing direct from the sea caused a sudd 
rise of water in an hour of about six f 
above ‘ high water ’ level inundating 1 
whole of the lower ground on the sea coa 
The rivers Gadillam, Uppanar and Paravai 
resembled a rough sea. The barometer n 
to 29-15 ins. and the wind shifted to ea 
south-east at about 8 p.m. still blowing 
force 11 with frequent squalls of force 
At 11 P.M. wind was south-east, of force 
but easing rapidly. The storm wave recei 
as rapidly as it rose till by midnight it 1 
more or less completely receded. Hei 
rain fell during the night of the 16th i 
there was high flood in both the rh 
Paravanar and Gadillam." 

Negapatam experienced fioin 2 a.m. 
1.5th heavy squalls and continuous rain, 
wind coming first from north-west, withi 
and confused sea and heavy swell fi 
north-east, tlie wind subsequently back 
to west and later to west-south-west u 
2 P.M. and then backing to south-west 
south when the storm crossed the C( 
north of the port. 

Heavy rain and strong winds associa 
with the cyclone caused severe floods 
damage to' telegraph and railway lines 
well as to crops and property in the Mad 
Chingleput and Arcot districts ; some I 
were lost and a train was thrown off 
rails near Cuddalore. 



March 1934] OtlMENT SCIENCE 


339 


Letters to the Editor. 


A Preliminary Note on the Embryosac 
Development of Callistemon linearis, 

A SEARCH through the literature reveals 
the rather surprising fact that the family 
Myrlacece has been almost entirely neglected 
so far as their embryological development 
is concerned. 

In spite of its richness, however, the 
only investigated cases so far recorded as 
cited by ScTinaif ^ in his recently published 
admirable hook are by Braun," Cook,^ 
Tiwary,^ and Greco. ° More recently PijP has 
published an account of his investigations on 
a few species of Eugenia from Java. 

In Callistemon, the archesporium is 
hypodermal. It is not always restricted to 
a single cell, accessory archesporial cells 
being found in many ovules. Only one, 
however, pursues its development further. 
These accessory archesporial cells sometimes 
increase by multiplication, the daughter cells 
continuing to show the prominent arche- 
sporial features. The primary archesporial 
divides into the primary parietal and the 
primary sporogenous cell, the former under- 
going further divisions to give rise to a 
parietal tissue. This results in the sporo- 
genous cell becoming sunk about three or 
four cells deep in the nucellus. 

The primary sporogenous cell becomes the 
megaspore mother-cell directly. In mega- 


^ Schnarf, K. ‘‘ Vergleichende Embryologie der 
Angiospermen. ” Berlin, 1932. 

2 Braun, A. “ Tiber Parthenogenesis bei Pflan- 
zen.” {Abh, Ah., Berlin, phys, Kl, 1856.) 1857. 

2 Cook, M. T. “ Notes on Polyembryony,” 
Torreya,!, 113-117, 1907. 

4 Tiwary, N. K. (a) “ On a peculiar mode of 
Germination of the seed in Eugenia Jambolana,^' 
Proc, Ind. Sci. Congr., Calcutta, 1921. 

(6) “A preliminary note on the structure of the 
embryosac and the origin of the embryos in 
Eugenia JamholanaP Proc, Ind, Sci, Congr,, 
Benares, 1925. 

(c) “ Development of the Embryosac in Eugenia 
Jambolana."^ Proc, Ind. Sci. Congr., Bombay, 
1926. 

(d) “ On the occurrence of Polyembryony in 
the genus jE'wf/cma.” Journ, Ind, Bot, Soc,, S, 1926. 

(e) “ Furtlier observations on the seeds and 
seedlings of Eugenia Jamholana,^^ Journ. Ind, 
Bot.Soc.,B, 1929. 

5 Greco, R. («) “ Notizie preliminari sulPemb- 
ryologia e la cariologia del Myrtus communis,^' 
Nuovo giorn. boL Ital., 36, 1929. 

(b) “Embryologia del Myrtus communis,’* Ibid,, 
38 ,' 1930. 

0 Pijl, L. van Der. Tiber die Polyembryonic 
bei Eugenia,** Rec, des, Trav, hot,, ncerlandai, 

31 , 1934. 


sporogenesis a T-shaped tetrad is formed by 
two successive nuclear divisions. These 
divisions may or may not be simultaueous. 
When not simultaneous, it is the division in 
the cell on the micropylar side that is 
delayed. There is evidence also of a tendency 
towards the elimination of the wall-formation 
between the daughter nuclei. This may 
proceed so far as even to eliminate altogether 
the nuclear division in this cell. 


The chalazal megaspoie functions, develop- 
ing into an 8-nucleate embryosac. The 
antipodals, however, seem to degenerate 
mostly quite early, since only degenerating 
ones are found in many 
ovules. The egg is as 
big as the synergids. 
In most cases it may 
even be smaller. The 
evidence so far indi- 
cates that the tw^o polar 
nuclei fuse somewhere 
near the middle of the 
sac producing quite a 
prominent secondary 
nucleus {vide figure). 
Travelling to the 
micropylar side this 
nucleus later takes up 
its position close to 
the egg. 

The synergids during 
their development pro- 
duce prominent beaks. 
The absence of these 
in some well- developed 

^ ^ synergids indicates 
Almost mature embryosac 

of CalhsUmon. ^ 

hooked synergids have also been reported 
for other plants. Their discovery in 

Callistemon adds one more name to the 
list. 







The present investigation forms the first 
of a series of papers which it is intended to 
publish on the comparative embryology of 
the Myrtacece, The material has already 


7 Roc§n, Th. “ Zur Bmbryologie d. Centrosper- 
men. Diss.” Uppsala, 1927. 

8 Maheshwari, P. Contribution to the Mor- 
phoJogy of Boerhaavia dijfusa.” Journ, Ind. Bot. 
Soc., 8, 3 929. 

9 Bhargava, H. R. “ Contiabution to the Mor- 
phology of Boerhaavia rependa,” Journ> Ind. Bot. 
Soc., 11, 1932, 
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been accumulating. The detailed account 
will appear elsewhere. 

N. K. Tiwary. 

V. S. Rao. 

Benares Hindu University, 

January 25, 1934!. 


Density of Propicnic Acid Solutions 
in Water. 

In an experiment for the observation of the 
Faraday rotation of fatty acid solutions in 
water the density of the solution of propionic 
acid for different concentrations was deter- 
mined as no detailed result for this is given 
in the I.G.T.^ Some previous works, however, 
are referred to in those tables, but as far as 
the old literature could be consulted no syste- 
matic and exhaustive work seems to have 
been done in this direction. Thus Wilsdon 
and Sidgwick^ give experimental values for 
only three low concentrations (from 1*945 to 
10*28% of acid by volume) together with 
three other interpolated values for about the 
same range. Drucker^ has also given results 
for eight different concentrations low and 
high, of which oily two a e for concentra- 
tions beyond 50%. Thus, it was necessary 
to make some fresh and systematic determi- 
nations. 

All measurements were made at 25®0. and 
the variation of temperature was about 
+ *02. A specific gravity bottle of 50 c.c. 
capacity was employed for density deter- 
mination. The resulcs are given in the table 
below (Table I) and also plotted in the 
^raph. It is found that the density of the 
®^lut.*on goes on increasing with the addition 
the acid, but after reaching a maximum 
about 51*2% of the acid (by volume), it 
'decreases gradually. It is to be noted that 
the maximum density occurs at about 
a concentration when the acid and the 
water are mixed in equal quantities 
by weight. The phenomenon is also support- 
ed by the fact that in observing the 
Faraday rotation, the intensity of the light 
passing through the solution considerably 
diminishes at this concentration in compa- 
rison with concentrations higher and lower. 

In the graph dots give the results of the 
present experiment and the small circles the 
Drucker’s values. Of the latter, the value 


1 I.C.T.,3. 

2 Wilsdon and Sidgwick, J. Cliem, Soc., 103, 
1959. 

3 Drucker, Zeita.f. Phys. ChemiejSlf 641. 


of the density for 74-01% of the acid (by 
volume) is rather high. 

The Faraday rotation of the solution, 
however, does not show any maximum but 
goes on increasing with increase in the 
percentage of water, although it does not 
conform to the Schonrock-verdet mixture 
rule. 



0 -0946 - 

9 


III*' 

ao 40 60 80 100 

Propionic aeid-water ml. % acid. 

Table I. 


Concentration % 
ly volume 

d^i 

Concentration % 
by volume 

d^i 

7-098 

1-0060 

48-08 

1-0244 

11-36 

1-00862 

52-91 

1-0250 

15-91 

1-01094 

68-21 

l-02.37( 

20-69 

1-01354 

64-04 

1-0222 

24-84 

1-01584 

70-47 

1-0186 

29-85 

1-01784 

76-95 

1-0162^ 

32*84 

1-01921 

83-97 

1-0120- 

36-11 

1-02046 

92-39 

1-0058 

39-7J 

1-02190 

98-01 

0-9882 

43-70 

1-02310 




B. N. Chuckeebutti. 

Calcutta, 

January SI, 1984. 


The Number of Microsporangia in each 
Stamen in Asclepiadaoece . 

The available literature on the family 
Asclepiadaoece, discloses the fact that thii 
family is characterised by the presence o 
only two microsporangia in each stamen 
Frye,^ however, expresses his doubt or 
this fact and appears to hint at the possi 
bility of the existence of four microsporangis 
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in the small group, vSecamonese o£ Synan- represented by a single local species, was 
coidese^ where the pollinia in each half taken up. Three genera out of eight, namely, 
anther are paired and the parts adhere Hemidesmus, Ciyptostegia and Oryptolepis, 
closely. With this object in view the study exhibit the presence of four sporangia in 
of the following eight genera, each being each stamen. 

Table to show a few important characters in the Floral Organisation of the Species. 


Name of Genera 

Name of Species 

Ari-angement of 
Pollen-mother- 
cells 

Arrangement 
of Tetrads 

Number of 
Sporangia in 
each Stamen 

Organisation 
of Pollinium 

1 . Calotropis 

C. giganiea 

Radial 


Linear 

Two 

Well organised 

2. Daemia 

D. extensa 

Do. 


Do. 

Do. 

Do. 

3. Holostemma . . 

H. rheedei 

Do. 


Do. 

Do. 

Do. 

4. Pergularia 

P. pallida 

Do. 


Do. 

Do. 

Do. 

5. Dregea 

D.volubilis 

Do. 


Do. 

Do. ^ . . 

Do. 

6. Hemidesmus . . 

H. indicus 

Do, 


Do. * 

Four 

Do. 

7. Oryptostegia . . 

C. grandiflora .. 

Irregular 


Tetrahedral 

Do. 

Loose mass 

8. Oryptolepis . . 

C, huchayiani . . 

Do. 


Do. 

Do. t 

Do, 


Whether the sporangia in each case men- only two in each stamen, yet the linear 
tioned above are evolved at a later stage of tetrads exist in the two groups. Again, 
development from a common mass of arche- S. indicus and C. grandiflora exhibit four 
sporiumby the interjection of plates of sterile sporangia in each stamen and yet the tetrad 
tissue, as in Lemna minor^ or independ- arrangement is different in both the cases, 
ently from the beginning, is a question still i.e., linear and tetrahedral respectively; 
to be solved in some cases. Their independ- (4) that for the organisation of pollinium 
ent origin in Hemidesmus, Djemia, Pergu- the presence of linear tetrads as has been 
laria and Oryptolepis has, however, been already said above is necessary and mecha- 
well established, while in the remaining cases nical principle also demands this, hence with 
their history has been definitely traced upto some variations here and there, as in H, 
the very early stages of pollen-mother-cell indicus,*' all members belonging to the 
development. Again, so far studied, neither group, Cynanehoidece, where pollinia are 
there is any indication of suppression nor well organised, will exhibit linear tetrads, 
fusion of sporangia at any stage of develop- irrespective of their number of sporangia in 
ment from four to two in those cases where each stamen. 

two sporangia in each stamen is a rule. Thanks are due to Professor M. Owen, 
Prom the table given above it may be con- Head of the Institute and Dr. R. L. Nirula, 
eluded then : (1) that there are some genera Head of the Botany Department, for all 
in the family, Asclepiadacece, which possess sorts of facilities they have been giving me 
four microsporangia in each stamen ; (2) that for the completion of my work on Asclepia- 
for the organisation of pollinium the radial dacece. 

arrangement of pollen-mother-cells and . R. H. Richharia. 

consequently the linear tetrads are neces- Department of Botany, 

sary; (3) that the arrangement of tetrads College of Science, 

and the number of sporangia are not in any Nagpur, C.P. 

way correlated because E. indicus possesses January, 1934, 

four sporangia while D. extensa and others 

-f In advanced stages of development the parti- 

* Besides the presence of usual linear tetrads in tion between the two adjacent microsporangia, in 
R. ind-icws there are other vaiiations as well, such C.buchanani, breaks down resulting in a single 
as T-shaped and double J-sh aped tetrads, etc. A loculus. In advanced conditions, therefore, the 
paper on this will shortly appear elsewhere. .stamen in this species contains only two cavities. 
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A Few Important References, 

^ Frye, T. C. ‘‘ Development of the pollen in 
some Asclepiadacece/' Bot. Gaz,, 32 , 825, 1901. 

2 Willis, J. 0. Cambridge Biological Series : 
‘‘ Flowering Plants and Ferns,” 1925. 

3 Coulter and Cliamberlain. Morphology of 
Angiosperin^ 2 . 


The Physics of Olfaction. 

Numerous workers since Liegois and Prevost 
have tried to formulate a physical basis for 
smell, Teudt’s (1919) electionic theory being 
one of the most recent. It is unlikely that 
a satisfactory theory would be derived from 
a consideration of physics alone, owing to 
the psychological and other factors inti- 
mately bound up with the oldest and most 
neglected of our senses. However, it is not 
correct to say that no physics of olfaction 
exists at all. 

In 1901 Berthelot suggested that the lower 
limit of the number of molecules perceptible 
by smell lay between 10® and 10^\ Zwaarde- 
maker and Heyninx arrived independently 
at a figure of the order of 10”. Lord Eayleigh, 
following Topler and Boltzmann, equated 
the energy of minimal stimuli of sound and 
light at about 40 ergs, which, in the case of 
sound, can be expressed as a change of 
compression of the order of 10“^° atmospheres. 
Assuming an olfactory inspiration of about 
1 cubic inch, this figure is of the same order 
as the smallest number of odorous molecules 
which require to be drawn into the nasal 
passage to excite the sense of smell, as I 
have shown in the Perfumery and Essential 
Oil Record^ 17 , 1926, p. 176. 

The quantity of odorous material per- 
ceptible to the nose may be inconceivably 
small when expressed in fractions of a milli- 
gram, yet be numerically large if regarded as 
a number of molecules. The molecules in a 
cubic inch of ordinary air would form a line 
many times longer than the circumference of 
the earth, if they were placed side by side, 
but a number of molecules perceptible by 
smell could be strung along a length of less 
than a meter. For comparison with the 
intensity of sound stimuli, it may be of 
interest to mention that a crowd of a 
hundred thousand persons would need to 
shout for an appreciable period to emit as 
much sound energy as would equal the heat 
in a cup of tea. 

Tyndall suggested a theory of odour 
based upon the heat absorbed by odorous 


substances. Grijns in 1919, and the write 
more recently, have shown that the hea 
absorption of essential oils can be referre( 
almost entirely to an adventitious conten 
of water. A physical investigation o 
odorous substances at the concentrations a 
which they are perceptible to the nose wouk 
require very delicate apparatus, as it wouk 
be necessary to deal with partial pressure 
of considerably less than a millionth of ai 
atmosphere. 

Hugh Niool. 

Eothamsted Experimental Station, 
Harpenden, 

February 6, 193d, 


On the Development of the Intervertebral 
Ligament in Teleostean Fishes. 

MacBride^ in summarising the observatioi 
of Eamanujam® on the development of tin 
vertebral column of herring, states witl 
reference to the formation of the interver 
tebral ligament that ‘‘ the notochordal tissu< 
intervening between the chorda centra pro 
jects as a series of gelatinous pads which an 
ultimately transformed into intervertebra 
ligaments’’. The various species of teleo 
stean fishes that I have studied so fa 
present, however, a different story alto 
gether. 

The sclerotomic cells aggregate roum 
the notochord as perichordal sheath ; sooi 
after this, the perichordal sheath of th' 
vertebral portions becomes osseous, whil 
the intervertebral portions remain still mem 
braneous (Fig. 1). Outside these mem 
braneous intervertebral portions of th 
perichordal sheath, migratory connectiv 
tissue cells become arranged side by sid 
into thiee bands and these enter the mem 
braneous portions of the perichordal sheatl 
(Fig. 2). I & 2 (b) ] 2 ave shown how suci 
migratory connective tissue cells ente 
through the intervertebral portions of th 
vertebral columns both in Urodela an( 
Anura in order to form ophisthocoelous am 
procoelous vertebrae respectively. The middl 
band of the connective tissue cell 
situated at the intervertebral portions o 
the teleostean fishes, contributes to th 
formation of the intervertebral ligaments 
whereas the two lateral bands of the con 
nective tissue cells which ultimately becom 
cartilaginous give rise to the formation o 
the two surfaces of the centrum. This soi 
of formation of the intervertebral ligament 
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Fig. 1. X 185 


A Photomicrograph of a frontal section passing 
through the middle region of the vertebral centra of 
Ophiccphalus stnatus, Bloch at 12 mm. stage showing 
the three cut ends of the connective tissue bands 
outside the bulging of the notochordal sheath in the 
intervertebral regions on either side of the notochord. 

&, c— Cut ends of three bands of connective 
tissue, d — ^bulging of the notochordal sheath. 
e — notochord . 



Fig. 2. X 225 

A photomicrograph of a frontal section passing 
through the peripheri of the vertebral centra of 
Ophiccphalus striatus, Bloch at 12 mm. stage showing 
the three bands of connective tissue cells in the 
intervertebral region. 

a, 6, c — three bands of connective tissue cells. 
d — ^notochord. 


has also been traced by me in the vertebral 
columns of our house iizard and chick. 

The statement of Eamanujam'^ is correct 
so far as the existence of the bulging of the 
notochordal sheath in the intervertebral 
region is concerned. The bulging which is 
due to the zone of growth of the notochord 
together with its sheath, is transferred from 
the vertebral to the intervertebral portions 
but this bulging of the notochordal tissue in 
the intervertebral region has nothing to do 
with the formation of the intervertebral 
ligament. 

The details will be published elsewhere. 

Himadri Kumar Mookerjee. 

Department of Zoology, 

University of Calcutta, 

February 8, 1934. 

References. 

1 jMacBride, E. W. ‘‘ Recent work on the 
development of the vertebral column.” Bio. 
Review, 7, No, 2, April 1932, pp. 108-148. 

2(a) Mookerjee, H. K. ‘‘ On the development 
of the vertebral column in Urodela..” Phil. 
Trans. Roy. Soc. Bond., B. 218. 1930, pp. 415-446, 

2(b) Mookerjee, H. K. “On the development 
of the vertebral column in Anura. ” Phil. Trans. 
Roy . Soc. Bond., B. 219, 1931, pp. 165-196. 

3 Ramanuja m, S. G. M. “ The study of the 
development of the vertebral column in Teleosts 
as shown in the life-history of the herring.” Proc. 
Zool. Soc. Ijond., 1829, pp. 365-414. 


Colour of Cotton Flowers. 

In the course of an investigation on the 
chemical constituents of the different species 
of the Gossipium (cotton) a maiked differ- 
ence in colour was noticed between the 
petals of the Cambodia, a South Indian 
variety of G. Kirsutum on the one hand and 
those of Uppara and Karunganni, South 
Indian varieties of G. Herbaceum and G. 
Indicum respectively on the other. The 
former are pale being only cream coloured 
whereas the latter are bright golden yellow. 
It is found that this difference in colour 
cannot be explained as due to the nature or 
the quantity of the pigments present. 
Cambodia contains mainly Quercimeritrin 
whereas Uppam contains Gossipitrin and 
Karunganni an almost equal mixture of the 
two. It is known that there is a close 
similarity between the two flavanol glyco- 
sides in their tinctorial properties and 
experiments now show that the Cambodia 
petals contain a higher percentage of the 
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colouring matter than those of the other 
two. 

In regard to the colour of cotton and 
other flowers A. G. Perkin (J.G.S,, 1909, 
2181 and 2185 ; 1916, 146) has expressed the 
view that flavanols being present in general 
as glycosides which are colourless or nearly 
so, can themselves exert little or no colour 
effect and where a yellow colour is due to 
them it could be traced to their presence as 
a potassium or other salt. While the above 
remark about the feeble tinctorial properties 
of the glycosides is true in the case of the 
3-glycosides like Eutin and Isoquercitrin, it 
does not seem to be applicable to Gossipitrin 
and Quercimeritrin which are not 3-glyco- 
sides. Total ash and potash contents of the 
petals and solubilities of the crude pigments 
of the three cottons mentioned above do 
not exhibit any marked differences. These 
results and the values of the pH of the cell 
sap from the petals do not support the 
metallic salt hypothesis for the colour 
differences. On the other hand colour 
reactions and dyeing tests using aqueous 
extracts of the fresh petals indicate that the 
bright yellow petals resemble 7-glycosides 
whereas the pale Cambodia petals resemble 
3-glycosides. It is now therefore suggested 
that in the former the flavanol glycosides 
are present in the free condition, the colour 
effect being probably enhanced by favourable 
state of aggregation and that in the latter 
Quercimeritrin exists in some form of loose 
combination with some other organic body 
through the hydroxyl in the 3-position. 
Thus copigmentation which has been studied 
by G. M. Eobinson and E. Eobinson 
[Biochem J., 1931, 1687; 1932, 1647) in 

connection with the anthocyanins seems to 
be an important factor in the case of 
colouration by anthoxanthins also. In the 
Cambodia flowers copigmentation apparently 
reduces the colour intensity. The details 
will be published elsewhere. 

T. E. Seshadri. 

Andhra University, 

Waltair, 

February 8, 1934. 


Groton sparsiflorus reaches United 
Provinces. 

Groton sparsiflorus Morung is a Euphor- 
biaceous plant which has comparatively very 


recently been introduced into India and the 
date of introduction of which into this 
country is known to a close degree of 
approximation. The early history of its 
establishment and spread in this country 
was given in 1908 by BruhT. According to 
him the species first arrived in Bengal 
somew^here near 1897 or 1898 by way of 
Chittagong and from there made its way up 
the Magna and across to the mouths of the 
Hughli. By the year in which BruhT 
published his paper, i.e., by 1908, it had 
firmly established itself in the various 
suburbs of Calcutta, like Sibpur, Garden 
Eeach, Shalimar Eailway Yard, etc. Since 
then it has spread not only over the greater 
part of Bengal, but also as far east as Assam. 
In April 1932, I saw it growing very abund- 
antly in the latter province at such places 
as Sylhet and Gauhatti. In 1921, the plant 
was recorded from Orissa by Haines.^ He 
described it to be very common on the 
banks of the Mahanadi near Cuttack and 
Balasore. And now, since December 1931, 
I have been seeing the plant growing at 
Benares on the banks of the Ganges, 
especially near the place where the small 
river Barna joins the former. 

From the records given above, it is cleai 
that the species is spreading quite rapidl;^ 
and it is very probable that in a short tim( 
the species may be able to cover the greatej 
part of the country. It is now growing 
according to the writer’s own observations 
in Bengal and Assam and probably also ir 
Orissa as abundantly as does the pricklj 
Mexican poppy, Argemone mexicana Linn 
all over the country and it is not impossible 
if the climate of all provinces is founc 
suitable, that Groton sparsiflorus may attair 
the same amount of distribution and popu 
lation in this country as the former plant 
That it will sooner or later become verj 
common in the Presidency of Madras 
may be predicted with a fair amount o\ 
certainty. 

From the published records of Groton 
sparsiflorus in this country and from th< 
writer’s own observations, it is seen tha 
the species is everywhere more commonly 
found on the banks of the rivers anc 
streams. This is especially clear at place, 


^ Bruhl. Jour. <& Proc. Asia. Soc. Bengai 
New Ser., 4, 603-656, 1908. 

2 Haines, Botany of Bihar and Orissa. P.art IT 
1921. 
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where the plants have reached only very 
recently. When Bruhl wrote his paper, the 
species was found at Calcutta mostly near 
about the Hughli. Now it is abundant on 
everyside there. At Sylhet, I found it to be 
growing most abundantly on the banks of 
the Soormah. Haines found it in Orissa to 
be most abundant on the banks of the 
Mahanadi. At Benares, I have collected 
most of the specimens of this species from 
the banks of the Ganges and the small 
stream Barna. So far, I have been able to 
get only one specimen from some distance 
from the Ganges. This shows that the 
species most probably has been spreading 
along the banks of the various streams. 

A. G. JosHi. 

Department of Botany, 

Benares Hindu University, 

February 7, 1984, 


Influence of Magnetic Field on Electrolysis.* 

We have observed that the current passing 
through two platinum electrodes placed 
symmetrically in a solution of an electiolyte 
changes in value if a magnetic field is ap- 
plied at right angles to the current. With 
different electiolytes the change in the 
electiolysing current is either an increase 
or a decrease and remains more or less 
steady for the short time for which the 
field is kept on. On cutting off the field the 
current tends to attain its original value. 

The changes in the electrolysing current 
were measured by a milliammeter placed 
in series with an electrolytic cell which was 
well cleaned before each observation. The 
electiodes employed were rectangular and 
were fixed to a glass vessel parallel to each 
other. They were made of stout platinum 
foil and there was no chance of movement. 
The following is the list of the electrolytes 
which showed the above described magnetic 
effect. 

Table I. 

(«) Increase in Copper and zinc sulphates; 
the electrolysing copper and silver nitrate ; cop- 
current. per, zinc, stannous and mer- 

curic chlorides ; copper ace- 
tate. 


* One of the authors (M. P.) gratefully acknow- 
ledges a research grant from the University of 
Bombay. 


[h) Decrease in Barium, strontium and cobalt 
the electrolysing nitrates; nickel, aluminium 
current. and manganese chlorides ; po- 

tassium dichromate, chlorine 
and bromine water and iodine 
in potassium iodide solution. 

The amount of the change in the electro- 
lysing current is very small in concentrated 
solutions but it increases rapidly as the solu- 
tions are diluted. In dilute solutions {a) type 
of electrolytes show a greater change than 
the {h) type. On increasing the strengths 
of the electrolysing current and of the 
magnetic field the magnitude of the change 
inci'eases almost linearly. The electrolysing 
current varied from 60-150 milliamps. and 
the magnetic field was 3,700 gauss when 
the distance between the pole pieces was 
20 mm. 

By carrying out experiments with rectan- 
gular electrodes capable of rotation through 
any desired angle, it was observed that the 
maximum effect was produced when the 
electrodes were parallel. 

it was further noticed that the bubbles of 
gases which are liberated during the electro- 
lysis of a solution and which rise upwards 
along the surfaces of the electrodes, move 
in a spiral path round the electrodes as 
soon as the magnetic field is switched on. 
On careful examination it was noticed that 
the big bubbles of gases are deflected side- 
ways from the electrodes during their 
upward journey while the tiny ones are 
deflected according to the direction of the 
magnetic field. 

Mata Phasad. 

N. B. Choksey. 

Chemical Laboratories, 

Royal Institute of Science, 

Bombay, 

February 19 j 1934. 


Syphacia saiuri n.sp., A New Oxyurid-Worm 
from Soiuris palmarum. 

One male and four female specimens of a 
new Oxyurid-worm were recovered from the 
large intestine of a squirrel Sciuris 
palmarum. 

The females measure from 2-46 to 3-24 
mm. in length and 0-19 to 0-23 mm. in 
breadth. The vulva is situated anteriorly 
at a distance of 0*61 mm. from the cephalic 
end (Fig. 1). The eggs are oval and measure 
0*11 xO- 04 mm. 
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Fig. 1. 

S. scitiri n. sp. 
Anterior extremity of Female, 
showing the vulva. 


The solitary 
male measures 1 • 3 
by 0-8 mm. The 
caudal end is 
pointed and cur- 
ved V e n t r a d . 
Above the cloaca 
there are three 
distinct ‘^mame- 
lons Two of 
these are situated 
on the ventral side 
and one on the 
dorsal side. There 
are two pairs of 
preanal and one 
pair of post-anal 
pedunculated pa- 
pillae. The spicule 
measures 0*07 
mm. in length. 
The gubernacu- 
lum is directed 
t r a ns V ersely . 
Small caudal alae 
are also to be 
noticed. There 
are two lateral 
alae present in the 
region of the in- 
testine, spreading 
from beneath the 
bulb of the oeso- 
phagus to just 
above the cloacal 
aperture (Fig, 3). 


The mouth is bounded by three lips and a 
buccal capsule is absent. The oesophagus is 
0-24 mm. long including the bulb. It consists 
of an anterior club-shaped portion and a 
posterior spherical bulb with a valvular 
apparatus and separated from the rest by a 
constriction. A pair of small lateral cervical 
alae is present. 

This species closely resembles S. obvelata 
but it distinctly differs from it in possessing 
a cuticular mamelon ” on the dorsal side. 
This character is enough to create a new 
species and in this connection we suggest 
that the presence or absence of a dorsal 
mamelon ” be added to the generic charac- 
ters of the genus Syphacia seurat, 1916. 


We take this opportunity to express our 
sincere thanks to Dr. Baini Parshad for 
lending us, from time to time, the desired 
literature from the Library of the Zoological 
Survey of India, Calcutta. 



Figo 2. 

S. sciuri n. sp. Entire male. 

Type specimens are in the Museum of the 
Zoological Laboratories, Muslim University, 
Aligarh, U. P., No. 1,000. 

M. B. Mirza. 

Satya Narain Singh. 

Muslim Univeisity, 

Aligarh, 

February .20, 1934. 
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Fluorescence excited by Circularly 
Polarised Light of A 3131 A. 

A LOT of experimental work has been 
done on the polarisation of fluorescence of 
the dyestuffs in glycerine solution when 
excited by plane polarised monochromatic 
radiations of different wavelengths. In all 
the investigations it was observed that the 
polarisation of the fluorescence when 
excited by A 3131 is negative ,^ — a fact which 
is rather very perplexing. Now it is perhaps 
of interest to enquire whether the fluores- 
cent light emitted by the dyestuffs in a 
viscous solution under the influence of 
circularly polarised light of A 3131 is polar- 
ised or not in view of the aforesaid 
negative result. 

It may be mentioned here in passing that 
the fluorescent radiations being incoherent- 
we should expect them to be unpolarised in 
the forward direction when excited by 
circularly polarised radiation of whatever 
wavelength. 

The experimental arrangement is as 
follows: — The light of A 3131 of mercury 
arc issuing out of a monochromator, after 
being circularly polarised in the usual way 
with the help of a nicol and a quater wave 
plate, was incident on a rectangular cell 
containing fluorescein in glycerine. The 
resulting fluorescence w'as observed in the 
forward direction through another suitably 
oriented quater wave plate and a nicol. 
The intensity was found to be independent 
of the orientation of the nicol showing the 
unpolarised nature of the fluorescence. 

S. M. Mitra. 

Physics Laboratory, 

Dacca University, 

February 23, 1934. 


On the Dissociation of COo. 

Eecently we published a note on the dis- 
sociation of Pb 02 and its connection with 
the band spectrum of PbO.^ The calcula- 
tion was based on the assumption that, 
since there is no difference between the 
O atoms either chemically or spectrosco- 
pically, the linkage will be due to four 
equivalent p electrons of Pb. So the 
products of an adiabatic dissociation of the 
PbOg molecule will be two unexcited O atoms 
and a Pb atom which is neither in its ground 
state (s-p- '^P) nor as sometimes assumed in 
the state (sp*' "’S) but in the anomalous term 
(p^ ^P). We mentioned already that we 
supposed the CO^ molecule to be linked in 
the same way but^did not publish the calcu- 
lation for CO 2 since at that time we had no 
possibility of testing the figures. Meanwhile 
Adel and Dennisson^ have calculated the 
constants of the OO^ molecule using the 
data of the infrared spectrum. It follows 
from their calculation that the total energy 
of an adiabatic dissociation of OO 2 in its 
three constituent atoms amounts to 33*33 
volts, a value in surprisingly good agreement 
with the sum of the thermochemical dissocia- 
tion energy of COo into 00 + 0 (5*48 volts) 
phis dissociation energy of CO into normal 
atoms (10-45 volts) plus excitation of the C 
atom to the anomalous 2p^ ^P state (17-42 
volts). 

To our mind this agreement is a conclusive 
proof of our assumption as to the linkage of 
tetravalent carbon. A full report will be 
given elsewhere. 

H. Lessheim. 

Muslim University, E. Samuel. 

Aligarh, 

February 1 934. 


1 Nature, 131 , 204 , 1933 . 

2 Cur. Sci., 2 , 127 , 1933 . 


1 Cur. Sci., 1 , 374 , 1933 . 

2 Phys. Rev.. 44 , 99 , 1933 . 
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Research Notes. 


Nutriticn and Cattle Breeding. 

In a very interesting and useful article 
(Agriculture and Livestock in India, 3, 549, 
1933) K. C. Sen has dealt with seme of the 
nutritional factors affecting breeding opera- 
tions of cattle which will prove to be of real 
practical value to the agriculturists and the 
animal husbandmen alike. Our knowledge 
about the dietary requirement of Indian 
cattle as regards their growth, reproduction 
and general well-being is very poor. The 
improvement of the breed, the fertility of 
the animals, the milk production and resist- 
ance to diseases can be regulated to a great 
extent by a careful and judicious selection 
of the diet. The result of an experiment 
carried out at Muktesar shows that by 
adding 4 oz. of bone flour per day from the 
dry period after the second lactation, and 
providing a well-manured grazing land for 
the cow, the milk production in the third 
lactation increased from 2,438 lbs. to 4,064 
lbs. and in the fourtti lactation during 293 
days the yield of milk was 10,000 lbs. This 
is a remarkable success in increasing milk 
yield. The quality of milk produced is also 
directly related to the ration supplied. In 
order that the milk may be rich in all the 
accessory food factors essential for proper 
growth of calves, it is of utmost importance 
to see that proper nutrition is provided to 
the dam. Minerals also form an important 
constituent of milk; their deflciency in the 
ration may be a limiting factor in milk 
production. Beside the milk yield, a high 
birth-rate in the herd and the bearing of 
normal and healthy calves are very impor- 
tant from a farmer’s point of view. Un- 
fortunately, however, abortion in females 
of non-specific origin is very common in 
India. It has been demonstrated by 
American workers that deficiency of lime 
in the diet produces abortion or lends to the 
birth of weak calves. Lime deficiency 
occurs where grazing is not provided and is 
very common amongst stall-fed animals. 
One of the commonest symptoms of this 
deficiency in animals is their attempt to eat 
earth and mud in their pens. 

It has been observed by workers in 
America and Soutli Africa that phosphorus 
starvation in cattles leads to diminished 
fertility and a decrease in milk yield. In 
one experiment, the addition of bone meal to 
the ration raised the milk yield by 40 per 
cent, and increased the average number of 


calves born in a herd by 30 per cent. T1 
fact is particularly important for India sin 
natural pastures in this country are high 
deficient in phosphorus. Diseases li] 
anaemia, goitre, rickets, osteoprosis, emac 
ation and loss of condition, etc., are associa 
ed with faulty mineral metabolism ai 
require immediate attention. Minerals li] 
fluorine and iodine also appear to effe 
breeding operations. An excess of flourr 
in the diet may cause sterility while defi< 
ency of iodine leads to endemic goitre ai 
breeding difficulties. It is only very recent 
that attempts have been made to correla 
sterility with vitamin deficiency. Absence 
vitamin E and vitamin A in the diet cans 
degeneration of germinal epithelium ai 
hence leads to sterility. Under an intensi 
system of daiiying with stall-fed animj 
and in places where green pastures are n 
available, there is a real danger of 
deficiency of vitamin A and D. The bir 
of blind calves, teratomatous growth on e 
balls, twisted nose and other bony def( 
mities which are very common in ma 
parts of India are probably connected wi 
vitamin deficiencies in the diet. A hypo 
hyperfunction of some of the endocri 
organs such as thyroid and pituitary, m 
cause sterility as a result of unbalanc 
ration supply to the animals. 

The result of the experiments carried c 
in the Punjab and Pusahave shown that i1 
possible to improve the local breeds availal 
in India by selective breeding and judick 
feeding, provided the degeneration has r 
proceeded too far. 

Improvement in the cattle-breedi 
involves therefore a number of conside 
tions, and a knowledge of nutritio 
requirements of the animals will prove to 
of great value to the former. Considera 
research in this direction will be necessj 
to overcome the numerous disorders 
nutritional origin and to correlate 
susceptibility of animals to various types 
parasitic infections and diseases in genei 
with nutritional deficiency. 

N. C. Batta 


Wood Preservatives : Their Selection 
and Testing. 

Timber is one of the commodities that fi 
a large application in every-day life for se 
ral purposes and under diverse conditio 
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It is common experience that this mate- 
rial even when it is properly seasoned, is 
easily attacked by fungi and termites, 
unless treated with toxic chemicals. There- 
fore a satisfactory method of testing the 
various wood preservatives for their potency 
against such attack is a welcome addition 
and forms the theme of a contribution by 
S. Kamesam {Forest Bulletin^ Economy 
Series, Bull. No. 81, 1933). The different 
preservatives, including the patented 

Falkaniosam ” one, have been studied at 
great length. The successful employment of 
a preservative in practice is conditioned by 
its ready availability, low cost, its high 
toxic coefficient against the destructive 
agents in low concentrations, its permanent 
retention in the treated pieces and a few 
others, which have been adequately dis- 
cussed in Part I of this publication. 

A large part of the paper (Part ID, deals 
with the technique of determining the toxic 
action of the preservatives on the wood- 
destroying fungi and insects. This technique 
which is in vogue in European countries, 
has been evolved by Dr. Falck with whom 
the author had collaborated in evolving a 
new preservative. The various solutions 
were tried on three wood- destroying fungi 
viz., Goniophera cerehella, Lenziies thermo- 
philla, and Femes annosvs, after being 
impregnated in wood pieces and air dried. 
The arsenicals stand supreme in their 
destructive action, which property has been 
largely utilised in the latest process. In fact, 
Dr. Falck long ago had established the high 
fungicidal coefficient of arsenic, in very low 
concentrations. Experiments conducted 
with beetles particularly Calartdra and 
Dinoderus sp. led to the same findings. In 
both cases, the superiority of the recently 
patented preparation is emphasised. Besides 
this, Thanalith U, Sodium fluoride, and 
Copper sulphate possess a destructive action 
on these in certain useful concentrations. 
Coal tar creosote, on the other hand, is not 
very effective. 

Teachability tests show that arsenic can 
be fixed in wood, under conditions developed 
by the author. This fixation is influenced 
by the presence of dichromate. It is there- 
fore interesting to investigate the mechanism 
of fixation of this poison in the wood and it 
is equally important to assess the rCle of 
chromium in the process. Even arsenic in 
the aisenious state and other non- arsenicals 
have proved a failure as preservatives. In 
the Falkamesam and other arsenical 


preparations, no evidence of attack on mild 
steel has been noticed. 

In Part III the author presents tentatively 
an ingenious method of determining the 
value of a preservative with the help of the 
several tests mentioned before. To this end, 

weightage numbers ’ are indicated under 
each test, depending upon the toxicity of 
the chemical employed. The sum total of 
these numbers represent ‘^composite value 
indices” which should give a clue to the 
potency of the solution. Thus ‘‘Fal- 
kamesam” and colloidal arsenic trisul- 
phide mixed with sugar (Indpal Patent) 
have an index of 35, while arsenic tri- 
oxide has only 28 as the index. Copper 
sulphate and zinc chloride, on the other 
hand, score hardly 16. 

The final part is devoted to a critical 
examination of the preservatives in relation 
to the method of utilisation of timber. Thus 
when wood is employed in outside location, 
the highly toxic chemical must be fixed 
permanently, a condition satisfied remark- 
ably by the Falkamesam ” fixative. 
Again, timber permanently located in water 
does not require any treatment. In other 
cases, the treatment is varied according to 
the use to which the wood is put, for which 
the original paper should be consulted. 

In the end, it is necessary to point out 
that several interesting points have been 
raised requiring detailed study. The simulta- 
neous fixing of copper and arsenic in wood 
announced by the author, would appear to 
be the best treatment so far evolved for 
preserving timber. A publication on the 
same is keenly awaited. 

V. I. 


The Featherback Fish Notopterus chitala 
(Ham. Buch.) 

In the August issue of Current Science 
( 2 » 71, 1933) attention was directed to the 
valuable contributions of Dr. H. M. Smith 
to the ichthyology of Siam. Two further 
articles have now appeared in the same 
series {Journ, Siam Soc. Nat. Hist. Snppl. 
9, pp, 245-260, pis. viii-ix, 1933), and of these 
the one dealing with “ The Featherback Fish 
Notopterus chitala in Siam, with Notes on its 
Egg-laying and Young” is of special interest 
to students of Indian fishes, as the species is 
widely distributed in India and is of consider- 
able economic importance. 

In Siam, the eg?-laying period of N. chitala 
extends from January to August, and the 
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eggs are attached in a single layer to piling 
posts, stakes, or stumps. It has been ascer^ 
tained that each fully mature female lays 
three separate batches of eggs in the course 
of a siugle season. The eggs are compara- 
tively numerous, and the care of them 
devolves on the male parent. At an average 
water temperature of 33°C. the incubation 
period is 5 to 6 days. Immediately after 
hatching, the young drop to the bottom and 
occupy a small shallow depression prepared 
by the parent fish before the eggs are laid. 
The article is full of valuable information from 
the point of view of pisciculture and the 
fisheries officers in India will find the paper 
of exceptional interest. Dr. Smith has to 
be congratulated on having produced a paper 
of such great merit. 


Cytological Studies on Plant Tumors 
and Triploid Hybrids. 

The notable progress made during recent 
years in experimental biology, specially on 
gene mutations and chromosome aberrations 
caused by X-rays, violent changes in tempe- 
rature, mechanical injuries, etc., and on the 
production by hybridisation of Ifertile poly- 
ploid hybrids, has led to a belief in two 
parallel modes of descent, viz,, a mutative 
and a synthetic descent. Dontcho Kostofi 
has made considerable additions to our 
knowledge of these phenomena. Extensive 
morphological, histological and cytological 
studies have been made by him on the 
tumors and polyploidy produced in various 
plants by bacteria and chemicals ( Arch, f. 
Microbiology, 4, 1933). The tumors caused 
by injecting Bacterium iumefacium. were 
found to be similar to those caused by 
various chemicals and to the spontaneous 
tumors on hybrids. In Genetica, 15, 1933, he 
has described numerous abnormalities in 
chromosome behaviour and the sterility 
caused in Nicotiana by virus diseases. Bio- 
physical studies have shown an increase of 
cytoplasmic viscosity in these tumors and 
the origin of polyploids is due primarily 
to the resistance offered by the highly 
viscous cytoplasm to the normal movement 
of chromosomes to the poles and to the 
formation of a nucleus before such movement 
is completed. Eetardation of meiotic pro- 
cesses may also be the result of abnormal 
biophysical and biochemical processes creat- 
ed by hybridization as shown by him in 
pollen abortion in hybrids of Secale (Gytologia, 
3, Xo. i, 1932). In the production of stable 


new hybrids Kostoff has been successful 
breeding a triple fertile hybrid of Nicotian 
{Bull, Appl, Bot. Gen. and Plant Breedin 
Leningrad, 2, Xo. 2, 1933). Comprehensb 
morphological, cytological and genetic: 
studies of this form, a triple hybrid {n=2 
olW.tabaoum (^=24), N. sylvestris {n=l 
and N". Rusbyi (>^=12), show that it cor 
bines the character of all these species, ar 
is cytologically balanced and produces norm 
gametes. He has again described in Gytol 
gia, 3, Xo. 2, 1932 a similar triple hybrid < 
Triticum (n = 42) possessing the characters 
all the three species [(T. dicoccum ()2=14) 
T, monoeoecum {n=l) X T . vulgare ()^=21' 


Courtship of Lizards. 

In Natural History, 34, No. 1, 1934, G. 
Xoble describes a series of experimen 
conducted on the field by him on t 
American fence lizard, Secloporus undulak 
The males of this species possess on th( 
under-sides a bright blue stripe the sign! 
cance of which was obscure till now. T 
male generally rules over a small area a 
makes it almost his own and exhibits gr€ 
intolerance towards any male trespasse 
Whenever he sights intruders, he compresi 
and raises his body in such a way as to sh( 
off his brilliant lower surface, which serv 
as a warning to the intruders to quit. Su 
colourful exhibitions are not manifest 
when he sights a female within his territo 
The males are able to identify the sex 
another individual even at some distan 
But the recognition of sex seems to 
chiefly by means of colour and in experimei 
where the blue stripe of the male was hidd 
by paint or by tying the legs of the anic 
in such a way as to obscure it the ma 
were unable to distinguish the sex and n 
took the intruders to be females and sor 
times even began to court them. The mo 
ments of the two sexes are different and sor 
times offer an additional clue to their reco^ 
tion. The females are indifferent as to tl 
habitat and reconcile themselves with £ 
new area to which they may be introdu 
but the males generally find their way bi 
to their own homes provided the distant 
not too great. 


The Kaolin Minerals. 

In a recent paper U,S, Geol. Surv, Profe 
Paper Xo. 156-E) C. S. Boss and P. F, E 
have given a brief account of their reo 
investigations of the clay minerals, iff 
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•oratories of the United States Geological 
rvey. The authors have effectively 
)plemented the older methods o£ investiga- 
Q by the more recent one of studying 
stalline powders by X-ray diffraction 
sterns. They have thus been able to show 
bt instead of one kaolin mineral, as has 
in commonly assumed, there are at least 
ee which are stable at different tempera- 
es and therefore formed probably under 
similar conditions. Kaolinite, the most 
indant of the three, is the source of most, 
lot all, of the kaolin and ‘ china clay ’ of 
nmerce. 


Nepheline Syenite from Rhodesia. 

n a recent number of the American 
irnal of Science (27, No. 158, Feb. 
II) Frank D. Adams and F. Fitz Osborne 
re described an interesting type of nephe- 
3 syenite from Northern Rhodesia. In 
id specimens, these rocks have medium 
nularity, and often show pitted surfaces 


due to the removal of felspathoids by 
weathering. The felspars stand out and 
show more or less idiomorphic outline. A 
pale green fibrous pyroxene is common. 
Muscovite is found in some specimens. Of 
the felsi)athoids some varieties show only a 
gray nepheline ; others show a pale blue 
nepheline associated with a more deeply 
coloured sodalite and a honey yellow cancri- 
nite. The red aggregate known as Spreustein 
or hydro-nepheline replaces part of the 
nepheline and sodalite of some of the rocks. 
Under the microscope, the felspars are seen 
to be of two kinds, microcline and albite ; 
and most of the albite appears to have 
replaced microcline. The muscovite, in part, 
appears to have replaced felspathoids, 
between grains of albite. Magnetite, zircon, 
and perovskite are the common accessories. 
The authors consider these rocks as affording 
a particularly interesting example of the 
formation of minerals of unusual composition 
due to the abnormal composition of the 
magma. 


The State of Water in Gels. 

By Dr. K. Krishnamurthi, d.sc. (London), College of Science, Nagpnr, 


EEE capacity of certain colloidal solutions 
and gels to hold a quantity of the inter- 
3ellary liquid with great forces of attrac- 
Q has been long recognised. The effect 
bt such a binding has on the state of 
ter has been the subject of a number of 
estigations. Several workers tried to 
i out the behaviour of this bound 
ter” when the colloidal solution or gel 
s frozen, Molich (Sitzungsber. ATcad, 
ss. Wien., 105 , 1896) appears to have 
ierved that, when a 2% gelatin gel was 
zen, the gelatin formed a net- work, the 
bces in which were filled with ice masses 
i air-bubbles. Liesagang’s investigations 
)wed {Roll. Zeit., 98, p. 523, 1906) that 
ter was not separated from gelatin 
ring freezing and subsequent thawing, 
irdy’s microscopic examination (Proc, 
y. Soc., 112 A, pp. 17-61, 1926) revealed 
3 fact that ice crystals were formed 
the gelatin gel while freezing and that, 
ring the subsequent thawing, the water 
jS re-absorbed in the surrounding gel 
bving only a tiny cleft. 

Quantitative methods for the determi- 
tion of the percentage of bound water in 
3 gel were chiefly based on the examination 


of some physical properties of water which 
underwent marked changes when present in 
the bound” condition. In one class of 
methods the gel was first frozen, when a 
certain proportion of the water— presumably 
the bound water” — remained in the un- 
frozen condition, and the amount of the 
frozen water, which corresponded to the 
unbound or ‘‘ free ” water, was determined 
firstly from the changes in volume produced 
on freezing the gel or during the subsequent 
thawing, or secondly from the quantity of 
heat required to melt the ice. Another 
method suggested by Newton and Gortner 
{Bot. Gaz., 74, pp. 442-446, 1922) involves 
the determination of the amount of water 
available to dissolve a soluble material, and 
from this the amount of water, which cannot 
act as solvent, and which therefore corres- 
ponds to ^^bound” water, can be easily 
calculated. 

It may be useful at this stage to consider 
how far the above-mentioned methods give 
us an accurate estimate of the amount of 

bound water ”. In the first place, these 
methods are based on the assumption that 
the water, which is held with great forces of 
attraction by the gel-micells, is incapable of 
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being frozen and of acting as a solvent. 
Both or at least the second of these assump- 
tions may be only partly correct. Further, in 
the volume- change method referred to above 
it was assumed that it was possible to 
calculate the quantity of water frozen, that 
is, the “free water’’, by measuring the 
expansion produced by the formation of ice 
during the freezing of the gel. Here 
apparently, the decrease in volume brought 
about by increased binding of the water at 
lower temperatures was not taken into 
consideration. 

In spite of all the investigations referred 
to above the exact nature of this “ binding ” 
process has not yet been clearly stated by 
other workers. In 1928 the writer of this 
article suggested (Krishnamurti, D.So. 
thesis, London University, 1929, p. 182) that 
some of the molecules of the inter micell ary 
water are oriented under the influence of the 
residual valency forces possessed by the 
molecules of the dispersed substance, and 
that only in certain parts of the colloidal 
micell are these forces strong enough to 
exert an appreciable action on the molecules 
of the water. Strong evidence in favour of 
this view was obtained by examining in an 
ultramicroscopic field a gelatin sol during 
the process of setting, when it was obser- 
ved that a few small particles were drawn 
with greater force to certain portions of 
the surface of the gel-micells than to 
others. 

In continuation of the previous researches 
I have been carrying out investigations to 
gain further information regarding the actual 
state of “bound water”. Mr. C. Subra- 
maniam and I examined more than one year 
ago, with the help of a specially constructed 
apparatus resembling a dilatometer, the 
differences between the volumes of agar sols 
and gels of the same concentration at the 
same temperature, and we did notice a 
measurable, though small, contraction 
during gel-formation. Svedberg {J. Amer, 
Chem. Soe., 46, p. 2673, 1924) measured the 
volume contraction produced during the 
imbibition of water by dry gelatin. But the 
observation described above has not been 
reported, so far as I am aware, by any other 


worker. The volume contraction resultii 
from gel- formation was found to be 0 . 021 c. 
at 75°0. in our experiments, and slow 
increased to 0*029 c.c. by lowering the ter 
perature to 55°C. 

This decrease in volume during gelation 
clearly a result of increased binding of t 
intermicellary water by the colloidal mice 
when the sol is converted into a g 
It is further clear that this binding of wal 
is not a process which converts it into i< 
but that the “bound water” is under t 
influence of strong forces of attractic 
which bring about an orientation of t 
molecules of the “bound water” and a cc 
traction in its volume. 

Previous investigations on the ligl 
scattering in agar sols and gels (K. Krishi 
murti, Proc. Boy. Soo., 122 A, p. 76, 19 
have clearly shown that the light-scatter 
capacity of the gel is distinctly much grea 
than that of the sol, and that this difl'ere’ 
increases as the temperature is lower 
There is thus a parallelism between this a 
the variation of the volume contract 
with temperature. Parallel measureme 
of the sedimentation velocity in the 
tracentrifuge and of light-scattering 
gelatin sols have revealed the fact that 
increase in light-scattering indicates 
increase in the particle size. It is theref 
clear from the results mentioned above t 
during the transformation of agar sols i 
gels there is an increase in particle 
brought about by the aggregation of 
primary colloidal particles or the “h 
molecules” of agar, and that with lowe] 
of temperature there is an increase in 
aggregation of the particles as well as in 
amount of “bound water”. This proba 
explains why there is usually a parallel 
between the strength of the gels formed 
the extent of aggregation of the orig 
particles. 

Similar investigations using various 
under different conditions of temperat 
pH value, and so on, are in progress, 
are expected to throw more light on 
nature and intensity of these forces, w 
are responsible for the “ binding ” of w 
by the gel-micells. 
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150th Anniversary Celebration of the Asiatic Society of Bengal. 


A LL ancient institutions worthy of the name 
^ have their established traditions and customs, 
and there is, I understand, in our venerable 
Society a practice — comparable perhaps to the 
Hindu custom of abstaining from ail forms of 
study on the day sacred to the Goddess of 
Learning — of removing, once in twenty-five years, 
most of the outward and visible signs of scholar- 
ship from this historic hall to make place for a 
banquet in celebration of the passing of another 
long stage in our career. “ Dulce est desipere in 
loco/’ Some of us have perhaps forgotten our 
Horace but if by the succinct phrase “in loco” 
the poet meant a qualification not only of place 
but of time,— and this is borne out by the well- 
known rendering “ a little folly now and then is 
relished by the wisest men” — then time and place 
are peculiarly suitable for our laying aside the 
aspect of the scholar this evening for the place 
is the Society’s own home, built for them, on a 
site provided by the old East India Company’s 
Government, 126 years ago and inhabited by the 
Society continuously over since ; and the occasion 
marks the passage of a century and a half since 
a small company of scholars met together at the 
invitation of Sir Robert Chambers to found 
our Society and to inaugurate those meetings 
which in their early days assembled under the 
presidency of Sir William Jones in the Grand 
Jury^Room of the Court at Fort William. 

P4;pperly regarded , such an occasion should be 
both symbolic in nature and ceremonial in form— 
the essence of the ceremonial being the creation of 
that common atmosphere of feeling and under- 
standing in which an ideal may be more clearly 
visualised and an aspiration more deeply felt. 
To put it another way ; a ceremonial meeting is 
not the appropriate place for giving or receiving 
detailed instruction but should have for its aim 
the cultivation of a mood. 

For these reasons, Gentlemen, I do not propose 
to indulge in any reflections on the individual 
features, important though they be, of the 
Society’s long career as outlined in the most 
interesting address of the President. I would 
rather notice broadly some of the salient features 
of to-day’s celebrations — “ broadly ” because while 
the eye is the instrument best suited to the 
leisured assimilation of detail, the organ to which 
I must appeal to-night, the ear is more apt for the 
perception of general principles. 

In the first place, then let me recall the stress 
that Indian philosophy has laid on the evan- 
escence of all things in this material world. 
Empires decline, dynasties fall, great men and 
small pass on, and institutions once firmly estab- 
lished come to an end. Notwithstanding changing 
times— and has any other period of equal length 
been so fruitful of changes as the period 1784.- 
1934 ? — the Society has managed to survive in 
vigour a century and a half of arduous labour. 
I anoL not sure that we fully realise how little of 
institutional life has come down to us from the 
days before the French Revolution. That there 


1 Speech by His Excellency the Right Hon’blo 
Sir John Anderson, p.c., g.c.b., g.c.i.e., Governor 
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are still extant Academic Societies, Museums and 
Universities ante-dating that event cannot bo 
gainsaid, but their number is comparatively 
limited. Here in India not many institutions 
remain unaltered from those remote days. The 
very Indian Empire in its present form has only 
half the Society’s span of years. Survival is 
dependent on vitality ; and in all human institu- 
tions the test of vitality is activity. It is therefore 
a proof of the past activity of the Society that it 
has been able to survive till to* day. For the last 
ninety years our membership has mostly oscillated 
between three and five hundred ; and though it 
went beyond this maximum during a brief period 
between 1925 and 1932, it is within the same 
limits that we find ourselves now. Periodical 
fluctuations in membership have not, however, 
interfered with the general rate of progress since 
the foundation of the institution. We are justi- 
fied in concluding therefore that the Society has 
well maintained its health and vitality despite 
advancing yeai^s. 

And what of the Society’s activities during the 
third half century of its existence ? Have wo 
anything to show comparable to that series of 
giants who were associated with the Society’s 
work in the beginning, in the days of Sir W’illiam 
Jones and his immediate successors whose records 
are to be Pound in. the pages of our Centenary 
Volume ? The President has brought forward an 
imposing array of names of scholars outstanding 
in the fields of the Natural Sciences and or 
Philology and it would not be difficult I believe 
to add to his list. It is gratifying and may even 
come as a surprise to some — to note that the 
Society is able to cite from amongst the members 
active within its ranks during the last fifty years 
more than a score of men who have won for 
themselves a place in the world’s encyclopaedia of 
scholarship— men who have helped materially to 
mould modern views in science and in letters. 
That this is not an empty boast is strikingly 
and abundantly proved by the addresses that 
have come to us from centres of learning all over 
the. world. I venture to think that it may be 
something of a revelation to many members of 
the Society to “ wake up ” as it were “ and find 
tliemselves ” in the person of their Society 
“famous”— to hear the warm praise bestowed 
upon its work by learned bodies in distant 
countries, the praise of the Zoological Society of 
London for the Society’s work in Zoology, of the 
Linnean Society for its work in Botany, of the 
Prussian Academy for its indological researches 
and of representative institutions of four conti- 
nents for its labours in the Geological, Anthropo- 
logical, Archaeological and other fields. Can it be 
that the old saying “a prophet is not without 
honour but in his own country ” is of applica-tion 
to the Asiatic Society of Bengal ? 

Another aspect of this celebration is the gratify- 
ing demonstration that it affords of the intellec- 
tual solidarity of the world. I understand that 
no addresses or congratulations were invited 
by the Society and that all the messages and 
tributes received have been spontaneous. Some 
thirty institutions, representing fifteen countries, 
have expressed their good wishes in messages 
which constitute a rare testimony to the est eei^ 
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in which the Society is held in the world of 
scholarship to-day. We are particularly happy to 
welcome here to-day Monsieur Delacour of the 
National Museum, Paris, and Mr. Alfred Ezra, 
representing the Zoological Society, of I^ondon ^ of 
which he is Vice-President. ^ It is also gratifying 
to see the number of Societies from India and 
Ceylon participating in our celebration. A dozen 
of them are represented either by personal 
attendance or by addresses. The Ceylon and 
Assam Societies have deputed their Presidents to 
be with us, and Bombay and other Indian centres 
of study are also well represented here to-night. 

From all this it is very evident that the Society 
has both a national and an international signifi- 
cance and the citizens of Calcutta would do well to 
consider in what way they could take a greater 
share in the support and the renown of the insti- 
tution established so long in their midst. 
According to the traditional formula as one who is 
anxious to promote the progress of science and 
literature is eligible for membership technical or 
academical qualifications are not indispensable. 
We must of course have our ' scholars, our 
specialists and our workers, but we are equally in 
need of patrons and supporters. In this connection 
I have noted with satisfaction the traditional 
connection of the order of Ruling Princes with 
th e Society. A considerable number of the Ruling 
Princes of India have always been members. It 
would be a happy thing if this tradition could be 
widened and made permanent and if a day might 
come when the name of no substantial Ruler in this 
country would be missing from our members’ list 
to the great benefit of scholarship in this vast 
country. If it is too much to hope that the 
Society’s Members’ list should be a complete 
directory of the aristocracy of the country, social 
and intellectual, it is at least reasonable to expect 
that a society of the standing w'hich this Society 
enjoys, and one pursuiug as its object the study 
of all that is produced by Nature or made by man 
within tlie limits of Asia, should draw its main 
support from sources not confined to the Municipal 
limits of Calcutta. 

I had not intended this evening to make any 
personal reference within the Society but looking 
round me I feel I must make one exception. A 
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past president of the Society and still an honorary 
fellow, Sir Rajendranalh Mookerjee has been for 
many decades a personality and a leader in almost 
every intellectual and progressive movement in 
this city. Advancing years make participation in 
functions like this an increasing burden to him 
but I wish to say that we regret his absence and 
we think of him with affection. 

We have to-night elected in honour of the occa- 
sion twelve Anniversary Fellows of the Society. 
Drawn as they are from countries and from a 
great variety of field.® of study, they illustrate 
once more the catholicity of our interests. Their 
names are a sufficient commendation and I will 
only say that I congratulate them and the Society 
on "the honour which their election confers on 
both. 

liadies and gentlemen, it would, I am sure, he 
your wish that I should in my own name and 
yours express, however briefly, our thanks to 
those responsible for the organisation of these 
anniversary celebrations. An occasion of this 
kind entails a vast amount of forethought and 
labour and we owe a great debt of gratitude to 
the Anniversary Oelebra.tion Committee of which 
Dr. Hora is the energetic Secretary and to our 
own General Secretary, Mr. Van Manen, for the 
arrangements which have made possible so 
pleasant and inspiring a celebration. 

It now only remains for me to congratulate the 
Society on a brilliant past and to wish it an 
equally brilliant future. The secret of real success 
in a Society of this kind is disinterested effort. 
In the realm of mind we are all brothers. May 
your labours for the future be marked by the 
same unselfish zeal and enthusiasm that have 
distinguished them in the past 1 Only by these 
qualities will enduring results be obtained. "l trust 
that it may be vouchsafed to the Society to 
inaugurate to-day a new period of its life — a period 
worthy of its distinguished past and of the pro- 
mise that the present holds— so that when once 
more, after another half century has gone, our 
successors assemble to review the period then 
closing, they may still be able to say with truth, 
as we are happily in a position to say to-day, that 
a worthy tradition has been worthily followed. 


A River Physics Laboratory for India.^ 


^HERE are many lines in which the Government 
^ of India as well as the provincial governments 
can profit immensely if they take the trouble of 
obtaining proper scientific guidance before launch- 
ing on large-scale enterprises. As many such 
cases are not known to all, I would refer to only 
one. ^ Year after year the Government and other 
public bodies spend an enormous amount in con- 
structing bridges and w^ater reservoirs, in opening 
canals, in development schemes, in hydro-electric 
schemes and in city drainage schemes. These 
schemes are certainly highly beneficial and under- 
t«'iken with the best of intentions, but from time 
to time, very unpleasant facts leak through the 
columns of the news agency, which show that 


From the Presidential Address to the Indian 
Science Congress (Bombay), 1934, by Professor 
Meghnad Saha, d.sc., f.e.s. 


these schemes are mishandled at some stage or 
other. Every scientific man knows that before 
the actual working commences tlie plans should be 
scientifically studied in Hydraulic Research 
Laboratories, with fhe aid of models and the 
engineers in charge of constructions should have a 
clear-cut idea of the work before they are put in 
charge of it. In spite of the fact that next to the 
United States of America, India is the country 
which has undertaken such works on the most 
gigantic scale, and has spent hundreds of crores of 
rupees on these works, the Government has not 
yet thought fit to establish a single Hydraulic 
Research or River Physics Laboratory in this 
country while in other civilised countries no such 
enterprise is allowed to he undertaken unless the 
plans are examined in suitable laboratories 
attached to the Universities, Technical High 
Schools, or State departments with the aii^. of 
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suitable models. To convey the idea of how such 
work is carried out in India, I have quoted the 
opinion of the late Sir F. Spring, an eminent 
engineer, who constructed a large number of 
railway bridges in India during the last generation 
and I would request my readers to read this very 
carefully. I should merely add that I am not 
against the launching of the schemes; in fact 
many of them, like the Punjab Canals, have done 
immense good to the country. But others like the 
Orissa and Midnapur Canals were constructed on 
faulty^ lines, and involved the State in huge 
financial losses ; while other schemes like the 
laying of railway lines through major parts of 
Bengal without a proper examination of topo- 
graphy and of th.e river systems have plunged the 
country into perpetual outbreaks of malarial 
epidemics, and led to 'the sapping of the vitality 
of the population. I do not hold that either the 
engineers or the officials are responsible for these 
failures and disasters. In fact, I think that most 
of them like Sir F. Spring tried to make the host 
use of a bad situation. But the fault is due to 
lack of imagination on the part of those who have 
taken upon themselves the task of Government 
and to their failure in devising a proper system of 
co-ordinated work in which preliminary scientific 
study in suitable laboratories should form an 
essential part of the organisation. 

The Absence of any Organisation for Recording 
Experience or Research in connection icith the 
Physics of Great Rivers,-- 

*• As trustees of so fine a property as this— canals 
and railways — it might not unreasonably be 
expected that the State would see the importance 
of devoting a comparatively small annual appro- 
priation to original research, on lines likely to be 
productive of a good return for the expenditure, 
in the form either of reduction in the first cost of 
its public works or of their safety and their econo- 
mical upkeep when built. Heretofore there has 
been no pretence of organising any such research 
in connection with the engineering of the canals 
<and railway.s of India. Engineers have gone on 
blundering, benefiting, rather by chance than by 
de.sign, by the experience of their predecessors, 
and each considering liimself lucky if he escapes 
disaster at the hands of the tremendous forces of 
nature — amongst which some of the most potent 
for good or evil are the great rivers— with which 
he has to struggle. Until quite recently there has 
been practically no encouragement, and indeed at 
times there has been discouragement, to men to 
publish their experiences. j\nd so, in spite of 
having perhaps as fine a body of scientific 
engineers as any country, not excluding France, 
has in its employment, and in spite of this body 
of public servants having carried out daring and 
extensive works of a certain character, chiefiy, in 
connection with the great Indian rivers, on a 
scale unparalleled elsewhere, the State possesses 
the most meagre record of the history of the 
works carried out so successfully by its employees. 
In putting the chapters of this book {River 
Training and Control by Sir F. Spring) together, 
the author found extreme difficulty in ascertain- 
ing what had been done, what difficulties had 
been encountered, and how these difficulties had 
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been surmounted, and it has needed the expendi- 
ture of nearly a year of research to enable him to 
offer to the Government of India the advice, 
contained in the foregoing chapters, in regard to 
one limited phase of the engineering of great 
rivers. Time will show the value of that advice, 
and doubtless furtlier experience will modify the 
practice recommended. But meanwhile the 
author urges on the Government the importance, 
from a mere money point of view, of insisting on 
the maintenance of an intelligent record of the 
history of such works as those dealt with in the 
foregoing cliapters.” 

The Consequences of Lack of Organisation, 

2. ‘“With regard to the physics of long reaches 
of the great rivers, the author is not in so good a 
position to speak. His special experience has 
been gained rather on short lengths of such rivers 
in contiguity to his works. In view of his 
practical inability to regulate the flow of great 
lengths of .such rivers he has viewed the inimical 
consequences of the irregularities of their flow, in 
the form of deep and dangerous scour, as requiring 
to be fought bv sheer irresistible force rather than 
by coaxing. This necessarily must be the attitude 
of the engineer in cliarge of great bridges, and 
perhaps to a lesser extent of those in charge of 
great iirigation weirs. But they ought not, for 
that reason, nor ought the State, to lose sight of 
the importance of endeavoiuing, by consistent, 
logic.al and well-organised research, to learn some- 
thing more definite than is now known about tlxe 
physics of long reaches of rivers. A perusal of 
Chapters III and XXT, as well as of Mr. B. A. 
Molloy’s Technical Section paper No. IIS, will 
suffice to show how blindly, heretofore, in th(=i 
interests of the residents on their banks, men 
have been fighting against the ill-will of some of 
the great xnvers ; whetlier on behalf of the mainte- 
nance of levees^'^ whei'eby devastating floods are 
excluded from great inhabited areas; or for the 
conservation of the lands of inundation canals on 
whose integrity the welfare of many thousands of 
people is dependent ; or in the interests of riparian 
cities whose obliteration would be a lilot on the 
administration of civilised and intelligent rulers. 
It is difficult to avoid the conclusion, after perusal 
of Chapter XXT, that for lack of adequate 
knowledge, the engineers concerned with the 
interests of the inhabitants of the valley of (lie 
Indus have been obliged to work more or less in 
the dark in their fight with that river, and to 
make matters worse it has constantly happened 
tliat owing to the climate, to the exigencies of 
public service, no sooner does one engineer get 
some small inkling of the tricks than he is replaced 
by one with all his experience to gain ; and in six 
months he, in txirn, is replaced by somebody else 
whose experience of the river has perhaps been 
limited to crossing it. How under so haphazard a 
system, anything gets done at all is a marvel; 
and instead of being surprised at £ 100,000 worth 
of work having been wiped out, the State may 
congratulate itself if the loss is not double. 
However, there is always the satisfaction, in the 
case of such expenditure as that dealt with in 
Chapter XXI, that the whole of the money has 
remained in the country, and that if the tax-payer 


® This is a word of French origin, which is used 
in the TJ. S. A. to denote embankments. 
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also be safe for consumption, the cows should be, 
ideally speaking, entirely free from diseases com- 
municable to man. This is, however, far from being 
true. Many milks, unfortunately, are infected with 
bovine tubercle bacilli, and it is a well-established 
fact that young children can become tubercdlar 
by consuming infected milk. The susceptibility 
to infection diminishes rapidly with advancing 
age. The bacteriological control of the milk 
supply is thus a matter of supreme importance. 

The other two disease-producing bacteria occur- 
ring in different classes of raw milk are Br, abortus 
and the streptococci of mastitis in cows. Owing 
to the lack of reliable methods of examining 
abortus, the extent of infection of milk from this 
organism was not so far realised. . Minett and 
Pullinger have worked out methods for the exam- 
ination of this organism and out of 65 sara'ples 
examined by them, 48 or 73 . 8 per cent, gave posi- 
tive results. Mastitis caused by streptococci is a 
common affection of the milking cow and the 
organisms commonly present do not endanger 
human health. The infection, however, reduces 
the quality of milk, as such a milk is deficient in fat 
and lactose and contains excess of chlorides and 
sometimes even blood proteins and lucocytes. 
The milk has an unpleasant salty taste and 
imparts a disagreeable flavour to the butter. 
Pasteurisation destroys all the organisms in the 
raw milk and safeguards the health of the consum- 
er. To ensure complete freedom from all organ- 
isms, boiling at home is the safest method for 
the consumer. But apart from rendering the 
milk safe by heat treatment, it is imperative that 
a policy should be developed to eradicate the 
animal diseases communicable to man. 

Pasteurisation and Nutritional Value. 

This leads on to the question of the effect of heat 
treatment on the nutrition qualities of milk. It has 
been recently demonstrated that the ingestion of 
raw cows’ milk— not pasteurised milk — by growing 
children prevents, to a large extent, the incidence 
of caries. The results of a series of very carefully 
planned experiments carried out by Dr. Elfrida 
Mattick and Captain John Golding at the National 
Institute for Research in Dairying, Beading, 
have definitely shown that sterilisation of cows’ 
milk definitely lowers its value for the nutrition 
of young growing rats. Their development is 
impaired and there is a complete suppression of 
reproduction. The experiments conducted by 
Professor Drummond and co-workers, on the 
contrary, failed to demonstrate any such advei*se 
effects of pasteurised milk. The work of Wilson 
and Cowell, on mice, which were also planned, in 
conjunction with Professor Drummond may be 
regarded as complementary to the work of Drum- 
mond on rats. These authors showed that the 
results obtained from raw and pasteurised milk re- 
garding the numbers surviving, the average survi- 
val time, and the breeding records, are remark- 
ably close. The differences, when they exist, are 
within the limits of experimental error. The 
experimenters, however, observed that while raw 
and pasteurised milks appear to be of approxi- 
mately equal value for the growth and reproduc- 
tion of mice subsequent to weaning, the raw milk 
is more advantageous than sterilised milk for the 
development of mice during the first four weeks of 
life. These considerations are all of the utmost 
importance, and although there is much to be 


said in favour of pasteurisation it may prov 
useful to supplement pasteurised milk diet wit 
cod liver oil and orange juice for growing childrer 
Chemical Qualities of Milk. 

For many generations past, the dairy cattle ar 
being bred for volume and little attention i 
paid to the butter fat. The content of solid 
other than fat is rarely considered at all 
There appears to be a negative correlatioi 
between volume and fat content and probably als< 
between volume and solids — not fat. There i 
thus a growing need to turn our attention to th( 
chemical constituents, and eliminate milk witl 
poor nutritional and analytical quality. Remark 
able results have been obtained in Denmark, wher> 
svstematic breeding from animals of known quality 
has led to an increase both in the average yield o 
butter fat per lactation by 27 per cent, and tin 
butter fat in the milk by 0*28 percent, during 
16 years. These results should encourage all pro 
ducers in other countries, to follow simila 
methods, and the results will prove of lastinf 
benefit both to the dairy industry and to th< 
consumer. 

Bread. 

‘‘The manufacture of bread is as old as the hills 
and was begun long before the word ‘Science’ hac 
any meaning in commerce.” While dealing witl 
this established article of diet, one is faced, to-day 
with the question of quality. Bread-making ii 
now a factory operation, and as Vargus Eyre hai 
pub it— calling for mass production and the conse 
quent moulding of processes to suit time-tables o 
production and this has brought in all kinds o 
small adjustments in order to secure the maximun 
output, the biggest loaves, and the lowest cost o 
production. If ' bread is to retain the qualitie.- 
necessary for a staple food, it is necessary to exa 
mine the whole question anew, and find out ii 
what processes of manufacture, bread loses iti 
quality, and by what treatment the dietetic valiu 
of bread can be improved. 

Bleaching Agents and Improvers. 

The endosperm of wheat contains a small amoun 
of carotene which imparts a creamy colour to th< 
flour. The miller, partly with the idea of effective 
ly using those wheats, the endosperm of which i; 
more yellow than others, and partly to make th( 
flour more attractive, bleaches the flour. In thii 
process the carotene is oxidised and bleachec 
flour contains presumably, less vitamin A than th< 
unbleached. Some bleaching agents like chlorine 
and nitrogen trichloride, not only bleach th( 
flour, but also enhance its baking qualities. Ii 
modern baking practice certain improvers ar< 
added in minute quantities such as Ammoniun 
persulphate and Potassium bromate, and th< 
baker is thus enabled to use medium or even weal 
flours which possess only a low water absorptioi 
capacity, give a dough lacking in the desirec 
characteristics of stability, elasticity and produc< 
a small loaf. The questions connected with bleach 
ing and improvers have been discussed by Kent 
Jones who holds that the addition of these chemi 
cals in the quantities used has no injurious effec 
on the consumer. The majority of those sub 
stances do not appear to affect even the flavour. 
Quality op Wheat. 

The results of general interest obtained by th< 
Danish Home-grown Wheat Committee, 1929-33 
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es money out of his coat poctet only to put 
ito his waistcoat pocket he can always pick it 
again, or its equivalent.” 

Suggestion for the appointment of a River 
Commission, 

. “The apnointment for say 10 years of a 
er Commission not merely for the Indus, 
r for the organised study of the physics 
great alluvial rivers generally, would be a 
vice to civilisation and an act worthy of a great 
te. The Mississippi Commission have done a 
at deal, but their experience is not to any 
at extent applicable to Indian conditions. The 
lerience of the engineers of the Rhone and the 
uube and other European rivers, though 
uable in its way, is even less applicable to India 
n that gained on the Mississippi. Mr. R. A. 
Hoy’s attempt at a theory, as summarised very 
dequately in Chapter III, is the first that can 
characterised as a scientific generalisation of 
river problem that the author has heard of in 
lia. And even this is based on inadequate 
-a, picked up anyhow amidst the multifarious 
des falling to the engineer to a system of 
ndation canals. There is need for a thoroughly 
mtific location, and for the automatic reading, 
gauges at hundreds of places, for several years, 
ng great lengths, selected with care and 
)wledge, of several of the great Indian rivers, 
3 of some systematisation of the surveys which 
lally are undertaken on these rivers, and of the 
king of fresh surveys specially designed to 
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elucidate facts also of an organised system of 
soundings and sections. The en^neers in charge 
of the work must steadily keep in view the' ulti- 
mate object of it, and must not make a survey 
merely for the sake of a section. The object in 
view will be : To present to the scientific world, 
and especially to the engineering world, and more 
particularly to the engineers of structures in 
India that are subject to fury at the hands of the 
great alluvial rivers, under various circumstances, 
as will allow of such action being anticipated ; 
and especially to. enable the engineer to utilise 
fully his knowledge of the rivers, so tliat he may 
make a servant of it. instead of being as it is now 
very often the case, his master. There can be no 
doubt at least from the author’s point of view 
that more money has been wasted, for want of 
just such knowledge as a River Commission 
might provide, than would have sufficed to pay 
the entire cost of it many times over. Certainly, 
so far as training works in connection with bridges 
are concerned, in rivers of the class with which 
tho author has chiefly concerned himself ,. most 
engineers responsible for such works would 
probably admit that whether they spent money 
unnecessarily as an insurance against their inevit- 
able lack of scientific data, or that they were 
unduly economical with either disaster, or heavy 
annual recurring expenditure in after years, as 
the result. Thus looked on from the low^&st or 
merely commercial standpoint, the establishiment 
of such a Commission ought to be highly 
remunerative.” 


Milk and Bread. 


IE Symposium organised by the food group of 
the Society of Chemical Industry in November 
jf an account of which has appeared in the 
imal of the Society of Chemical Industry 
)1. 52, pp. 363 T-4:l-l T) is of very great public 
Brest, as it takes stock of our knowledge con- 
ning the two root components of the nation’s 
tary. Fourteen papers were presented at the 
etings over which Prof. H. E. Armstrong 
ssided. 

Nation’s Milk Supply. 

n a communication of a more or less general 
iracter. Professor H. D. Kay has dealt with the 
important subject of the improvement of 
don’s milk supply and lias given an informed 
'iew of the steps that have been taken and the 
ps that have to be taken to improve the milk 
)ply. The problem has two aspects, the quality 
I the quantity ; the former mainly concerns the 
isumer who wants for the money he pays an 
icle of maximum dietetic value. The producer, 
the other hand, is mainly interested in the 
antitative aspect. 

?he factors that go to make the milk, the most 
portant factor of our dietary, are tlie high 
itent of animal protein of very high biological 
ue, the easily digestible fat, the balanced salt 
itent with valuable minerals for bone forma- 
n and the vitamins. The fact that, at an 
portant stage of the life history of the animal, 
Lk is the only article of diet makes it imperative 
the mother to elaborate a food of such useful 
alities. ■ - ..... 


The daily consumption of milk per person in Great 
Britain is only a third of what is desirable or 
necessary, and this grave situation calls for atten- 
tio.n. The problem of increasing the production 
is not without difficulties but it has to be remem- 
bered that more liquid milk is produced in the 
country than is actually consumed as liquid milk. 
It would appear that consumers are not fully 
alive to the specific nutritional importance of milk, 
particularly for the growing child ; the purchasing 
power of the poorer classes is low, although 
from a consideration of the nutritional value, 
milk is perhaps the best that can be 
purchased for the money. Added to these, 
not an inconsiderable part of the popula- 
tion fear that the supply from the bulked milk in 
large towns is not safe. The problem of increasing 
milk consumption is not one for the dairy farmer ; 
the remedy lies in propaganda and education. 

The quality aspect of the problem is not so 
simple. The ideal quality can be ensured if 
milk is produced under strictly hygienic condi- 
tions from normal healthy cows, and suffers no 
deterioration during distribution. This aspect 
involves agricultural, physiological, bacteriologi- 
cal, chemical and economic problems, and it is 
most important that the producer and the distri- 
butor apply the results obtained from scientific 
enquiries to actual practice. 

Clean and Safe Milk. 

The technique of clean milk production involves 
the application of hygienic principles to the cow- 
shed and the dairy. In order, that the milk may 
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have been dealt with in an interesting paper by 
Holgen Jorgensen, who conducted the chemical 
and techncial work of the Committee. The investi- 
gation on the agricultural aspects of the question 
reveals that the preceding ,crop (leguminous or 
n on-leguminous) and the time of applying the 
nitrogenous fertilisers influences the nitrogen 
content of the wheat and by an appropriate adjust- 
ment of the cultural practices, the farmer can 
obtain a wheat of the desired nitrogen content. 
The changes in the total nitrogen content can be 
traced to the change in non-salt soluble protein or 
gluten. The addition of bromate increases tlie 
baking strength of flours, and generally speaking, 
a positive correlation exists between the nitrogen 
content of wheat and the ability of the flour to 
acquire an increased baking strength through the 
addition of bromate. From a baker’s point of 
view, the most important protein is the gluten, 
wdiicii itself consists of two parts, the gliadin and 
the glutenin. These two proteins together give 
the gluten its characteristic properties of plasticity 
and elasticity and when it is mentioned that in 
water gliadin forms a sticky mass which can be 
stretched into threads, while glutenin forms a flaky 
mass without much coherence, it is at once realis- 
ed that the baking property of flours is profoundly 
ixifluenced by the proportions in which these two 
components of gluten occur. 

The development of clastic properties and of 
distensibility in dough during fermentation under 
the continued pressure of carbon dioxide produced, 
are the two quality factors of flours. When the 
dough is prepared, certain chemical changes are 
brought about due to the enzymes present in the 
flour and the yeast. The effect of these change*:! 
on the consistency varies with flours of varying 
baking strengths. The dough may become soft, 
or w'ith flours of good baking strengths, the consis 
tency may even be increased. 

The Dietetic Value of Bread. 

From what has been said above, the baker is 
mainly concerned with the strength of the flour, 
and is not concerned with its dietetic value. ^ The 
modern milling and bleaching processes give a 
flour devoid of the germ of the wheat constituting 
about 2 percent, of the grain, and lacking in a 
large proportion of the mineral salts and vitamins 
originally present in the grain. The baking flour 
consists almost entirely of starch and gluten and 
is tlius of only inferior nutritive value to the 
whole -meal. But it would appear extremely 
unlikely that there will ever be a wide-spread 
return to the whole-meal bread. For one thing, 
the whole-meal flour does not keep well and con- 
sequently there will be a difficulty in maintaining a 
continuous supply of sweet and sound flour. 
Further, the whole-meal bread is more difficultly 
digested than white bread and is not altogether 


well-suited to young people and to those that lea< 
sedentary lives. The only alternative is t* 
improve the quality of white bread. 

The two sources of vitamins in bread are th 
germ of the wheat and the yeast used for the brea< 
making. The former is got rid off in the prepara 
tion of the white flour, and the yeast addei 
during the process of bread manufacture is inade 
quate to supply the vitamins in the necessar 
quantity. It h«as been shown by Drummond tha 
the vitamin deficiency of the white bread is no 
made up by the other foods taken and this raise 
a very serious dietetic issue. How is it possible t 
raise the vitamin B content of bread ? Yeast i 
perhaps the best source of vitamin B availabl 
and obviously by increasing the yeast content c 
the bread, the vitamin B content too is increasec 
Although in smaller bakeries, it would be easy t 
employ low temperatures, slower yeasts, more sa] 
and vary other conditions so that it would b 
possible to incorporate more yeast in the breac 
such alterations would not be practicable i 
urban areas where mass production necessitate 
short doughing processes, high temperatures an 
faster yeasts. It has been estimated that to mat 
bread a sufficiently useful source of vitamin B i 
the diet, it would be necessary to raise th 
yeast content 5 or 6 times. The employment c 
such large quantities of fresh active yeast intre 
duces several difficulties, but fortunately powdere 
baker’s yeast which has little or no fermentativ 
capacity on the dough, but possesses the fu 
vitamin potency of the yeast, can be incorporate 
so as to give a bread satisfying normal conclitior 
of growth and health maintenance. Dr. Vargt 
Eyre, in his paper dealing with the value of yeas 
in bread, maintains that a “ health bread ’ ’ mad 
from a “ mixture of flour, dried yeast and fres 
yeast would prov(J a popular and extreme! 
beneficial food : it has the additional advantag 
of possessing flavour and does not become sta 
and dry so quickly. ” 

Milk with Bread. 

With the main object of supplementing an 
balancing the nutritional value of bread, it 
possible to incorporate dried milk, dried who; 
and dried skim milk during its manufacture, 
the addition is properly made to bring up tl 
level to 1-0 per cent, of the original weight < 
flour, the resulting loaf improves both in flavoi 
and keeping quality. This does not entail ar 
additional cost but definitely improves the imti 
tional value of the finished article. The expei 
mental work has already yielded satisfactoi 
results, and as there is a growing appreciation ar 
demand for bread of proved dietetic value, tl 
time is ripe for the commercial exploitation I 
enterprising firms. 

B. N. Sastri. 
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Science News. 


Referring to the letter about ‘‘An Interesting 
Case of the Insertion of the Leaves and Head in 
Helianthus annus, Linn ” by Mr. S. A. Parandekar 
of Kolhapiu.% published in the Current Science, 2, 
January 1934, p. 243, Mr. T. 0. N. Singh, Assist- 
ant Economic Botanist in charge, Sabour, writes to 
draw the attention of the author to the abstract 
of a paper published in the Proceedings of the 18th 
Indian Science Congress, Nagpur, 1931, on pp. 
270-271 where he has already recorded in brief the 
abnormalities described by Mr. Parandekar in the 
present communication. 

♦ + * ■ 

Aligarh Muslim University.-- At a joint meeting 
of the Muslim University Chemical and Physical 
Societies, convened for the purpose on the 21st 
February 1934, a paper by Professors R. F. Hunter 
md R. Samuel was read on “ A Theory of Valency 
Dased on Wave Mechanics and Band Spectra ” by 
■Professor Hunter, the Chair being taken by the 
^ro-Vice-Chancellop, Mr. R. B. Ramsbotham, 
I.B.E., M.A., I.E.S. 

It was shown that assumptions such as those of 
he co-ordinate linkage and the singlet link are 
)hysically inadmissible, and that Lowry’s theory 
►f the semipolar double bond although physically 
Quch sounder than Sidgwick’s theory of co-ordi- 
Lation is impossible for energetic reasons. It was 
Iso pointed out that Sidgwick and Bayliss’ later 
ontention in connection with the expansion of 
'alency group of hydrogen that a second quantum 
:roup is permissible (J. Chem, Soc., 1930, 2027) 
las no meaning since wave mechanical calcula- 
ions prove that it is impossible for electrons to 
nter the 2s group while the Is group already 
•ossesses its maximum number of electrons ; the 
urve of the potential energy of the third electron 
Laving no minimum and exhibiting only 7'epuUion 
Pom the system. 

* ♦ * 

Mr. B. S. Nigam, Agriculture College, Cawn- 
ore, writing on “ Tho Disi^ersal of Tagetes 
►'ec#a”says; — Marigold {Tagetes erecta), a very 
ommonly cultivated plant of the flower gardens, 
as been the subject of continued observation, 
bs inflorescence is a capitulum, borne singly 
n an elongated peduncle and the fruit is a 
ypsela, with or without pappus, which has been 
nown to disperse (Lowson and Sahni, B., Text 
'ooJc of Botany) by its Parachute mechanism, 
a pappusless achenial fruits of composite the 
ispersal takes place by a Censor mechanism 
jowson and Sahni, B., op. cit., p. 285.). Animal 
^ency of dispersal has been observed in the case 
! Tagetes erecta) the agent being the common 
bvourite bird the parrot, usually identified as an 
nportant garden thief. Parrots come in flower 
irdens and flock on trees, whence they fly down to 
le marigold beds, when the flowers are mature, 
hey cut clean the peduncle with their sharp beaks 
ad fly back to the perch with the capitulum. 
here they shed down the flowers on the ground 
alow. The thalamus of the capitulum is swallowed 
L by them. After finishing with the first capitulum 
loy make another pluck and this they continue 
ith full zeal. Birds (Lowson and Sahni, B., op. cit., 
287) have been known to disperse by swallow- 
ig in the soft part of the inflorescence and drop- 
ng on the ground the hard part. In Tagetes the 


thalamus is swallowed in and the flowers are shed 
on the ground. 

« 

The Cost of German Medical and Scientific Perio~ 
dicals. — ^We understand from a report appearing 
in Science, 79, 6, 1934, that as a result of a recent 
Conference held at Miinder and subsequent nego- 
tiations, mainly through the efforts of Charles H. 
Brown, Chairman of the Amercian Library Asso- 
ciation and Mrs. Eileen R. Cunningham, Chair- 
man of the Medical Library Association, Dr. 
Springer, one of the most influential German 
publishers, has announced a reduction of 30% on 
his most expensive Journals. It is likely that in 
the near future other German publishers will 
announce reductions in scientific publications so 
that libraries all over the world which are now 
faced with financial difficulty will be able to 
continue their subscription to German scientific 
periodicals. 

« >fe * 

The Chemist and Public Although the 

medical profession is considered to be of outstand- 
ing importance from the point of view of public 
health and life, E. Gabriel Jones in an interesting 
article (J.S.C.I*, 52, 1024, 1933) set himself to 
show that the profession of chemistry, so often 
confused by “the man in the street” with the 
compounding of drugs, does play an impoi-tant 
part in the preservation of health and life. 

Medicine itseH owes a great deal to the chemist. 
Pasteur, the founder of preventive diseases, 
was a chemist. Erlich’s discovery of salvarsan 
and its application in the treatment of syphilis 
is one of the many instances of the importance 
of chemical research to medicine. The works 
of Carr, Drummond, Heilbrown, Rosenheim in 
the field of vitamins are surely important contri- 
butions of chemists towards prevention and cure 
of diseases. A branch of chemical profession 
which is closely connected with public health is 
that of the public analyst, who can justify his 
existence by suppression of fraud and adulteration 
and ensuring food supply free from harmful 
materials. The extensive consumption of tinned 
foods gives much work to the public analyst, for 
with foods of an acid character, tin as well as lead 
from the soldering may be dissolved in amounts 
which would prove injurious if ingested regularly. 
It is also known that many beverages which con- 
tain organic acids are solvents of lead and only 
last year outbreak of plumbism was reported from 
the neighbourhood of Exeter, due to cider which 
was drawn from casks through lead pipes. It is 
only recently that attention has been called to the 
risk of poisoning of antimony owing to the use of 
cheap enamelled vessels for acid drinks — ^the acids 
like citric and tartaric acid dissolving out anti- 
mony from the glaze containing antimony oxide. 
Three cases of antimony poisoning have been 
reported during tlie last five years. 

In a large seaport, there is a necessity of 
chemical supervision of imported foodstuffs which, 
owing to faulty storage, may have become mouldy 
or have suffered decomposition. 

A very important contribution of the chemist 
to public health is in connection with water 
supplies. The examination of water for patho- 
logical bacteria is the task of the bacteriologist. 
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Chemical analysis can show whether water is 
liable to be infected. The chemist can also find 
out whether a given water exerts a solvent action 
on metals with which it may come into contact. 
In Aberdeen the water supply of more than one 
hundred houses contained lead from lead joints 
'of pipes, beyond safety limit; 51 out of 102 
cases examined showed symptoms of lead poison- 
ing and 2 deaths were attributed to the same 
cause. Cases are also recorded of illness like 
gastro-enterites due to zinc poisoning through the 
use of water stored in galvanized tanks. The 
problem of sewage disposal though largely a 
matter for the engineer, also concerns the chemist 
as failure to dispose off the sewage in a satisfactory 
manner would entail a menace to the health of the 
community. 

The public analyst is often called upon to eluci- 
date the cause of illness when milk, tea and such 
harmless commodities are suspected to be tlie 
cause of pains or undesirable symptoms. He is 
often required to undertake the analysis of air and 
rain water for atmospheric impurities, the treat- 
ment and purification of swimming baths which 
inay be the source of disease transmission and 
similar other investigations necessary for mainte- 
nance of public health. These and many other 
contributions of the chemist in this field will prove 
beyond doubt ’that his share in safeguarding the 
health and life of the public is not a negligible 
one. There is a vast field for collaboration 
between chemistry and medicine and given the 
opportunity, the chemist will be ready to do Ids 
share. 

9^ >|C « 
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Reviews. 


Vectors for Electrical Engineers. By 
E. Mallett. (Chapman & Hall, London, 
1933.) Price 13s. 6d. 

Although vector algebra is almost exclu- 
sively used in a-c. engineering design offices 
and numerous papers in technical journals 
contain its applications, one sees very little 
of it during a University course of Electrical 
Engineering. Most teachers and text-books 
of a-c. engineering lay great stress on vector 
diagrams and do not go beyond the funda- 
mentals of vector algebra, probably through 
fear of a student getting absorbed in a mass 
of symbols and losing sight of the physical 
principles of apparatus and machinery that 
he is dealing with. In this book Dr. Mallett 
has shown how two powerful tools in the 
hands of an Electrical Engineer — the vector 
diagram and vector algebra — can work in 
harmony. 

The book is quite self-contained. It starts 
with the fundamentals of vector algebra and 
vectpr loci which are first applied to simple 


circuits and then to well-known apparatu 
machinery and complex circuits. Throng] 
out the book vector and circuit diagran 
are associated with vector algebra. Yei 
little literature is available in English c 
the applications of the method of inversic 
to electrical engineering problems and i 
frequent use by the author is an importai 
feature of this book. 

Phase advancers and polyphase comm 
tator motors are now standard machines ai 
their inclusion would have added to tl 
value of this book, specially as these comph 
machines lend themselves to easy treatme 
by vector algebra. It is hoped that tl 
author will include them in the secoi 
edition and also give more applications 
the interesting method of proof used < 
page 145 whieh, although well known 
mathematicians, has not been used by Elc 
trical Engineers to the extent it should be. 

The book as a whole fulfils a real need 
Power Engineers and would be valuable n 
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only to students and teachers but also to 
engineers already in practice. 

J. J. E. 

* * * 

Physical Ohemistuy for Students of 
Biology and Medicine. By David Inger- 
soll Hitchcock. (Bailliere Tindall & Cox, 
London. Pp. x+182.) Price 15s. 

Students of biology and medicine will 
welcome Prof. Hitchcock’s ^‘Physical Che- 
mistry” as it fulfils a long-felt need for 
a work which provides a reading knowledge 
of the science of physical chemistry. Bio- 
logy has recently emerged from its purely 
descriptive and speculative character and by 
adopting the methods of the exact sciences, 
has made vast strides. It is now recognised 
that the fundamental aspects of physiologi- 
cal phenomena can be explained in terms 
of physico-chemical principles. 

The book is the outcome of the author's 
experience in training students of medicine 
at the York University. The matter, is 
presented clearly and concisely in an emi- 
nently understandable language. The 
primary needs of the student are borne 
in mind ; references to more comprehensive 
text- books are cited at the end of each 
chapter for the use of the ambitious student 
intent on gaining an extensive knowledge of 
the subject. Problems of a semiquantitative 
nature are included to illustrate theoretical 
principles. A useful bibliography of nearly 
a hundred citations is also added. These 
features make the book extremely useful and 
can be confidently recommended to medical 
students of Indian Universities. 

The book contains 12 chapters dealing 
with subjects which find extensive applica- 
tion in biological work. The fundamental 
properties of crystalloidal and colloidal 
solutions, the laws governing reaction velo- 
cities, oxidation and reduction potentials, 
and energy transformations have all been 
included in the work. One would have 
wished for a more elaborate treatment of the 
laws of thermodynamics, and the inclusion 
of a chapter on photochemical phenomena. 

The matter is printed on good paper and 
the get-up is excellent. 

B. Is. S. 

* * * 

Chapters in Modern Inorganic and 
Theoretical CHEinrsTRY. — By Ernest S. 
Hedges. (Edward Arnold & Co., London, 
1932. Pp. 279.) Price 125. 6d. 

Dr. Ernest Hedges is to be congratulated 
on his success in bringing out a text-book 


with a refreshingly broad outlook, present- 
ing to the University students — for whoix 
the book is primarily intended — the princi- 
pal features of modern chemistry. To-da^ 
chemistry can hardly be successfully treated 
as organic, physical or inorganic— as separate 
entities; tlie science of chemistry must 
be treated as one united whole and the 
present book which emphasises this concept 
constitutes a very welcome departure from 
the usual text-books with which the student 
is familiar. 

Our present knowledge concerning the 
precise properties accounting for or accom- 
panying chemical reactivity is largely due tc 
the intensive application of recent develop- 
ments in Physics, both theoretical and 
experimental. The rapid progress achieved 
during recent years in the investigation ol 
the nature of chemical processes and th€ 
obvious importance of the subject make it 
imperative that the University student 
should be initiated into the essentials ol 
tl^oretical chemistry. Dr. Hedges has 
successfully dealt with the theoretical 
aspects in an understandable way for the 
benefit of the student. 

The electronic theory has considerably 
helped to clarify our views on valency and 
chemical combination. The whole range 
of organic reactions can be explained on the 
basis of this theory, although a few difficul- 
ties have cropped up in its application in 
entirety. The chapters on complex ions, 
co-ordinated compounds, radioactivity, struc- 
ture of atoms, isotopes, and atomic weight, 
are introductory to Chapter X on valency 
and chemical combination. 

The purely descriptive portions are con- 
fined to the chemistry of less common 
elements and rare earths. The chapters on 
catalytic reaction, and corrosion and pro- 
tection of metals include some important 
aspects of Applied Chemistry. 

The book can be recommended as a text- 
book for students of Indian Universities. 

sic »It sis 

Eeoent Advances in the Study oe Plant 
ViEDS. By Kenneth M. Smith. (J. and A. 
Churchill, London. Pp. xii + 423.) Price 16s. 

Eesearch on plant virus is in progress in 
all parts of the world. It is indeed difficult 
for the investigator to collect the available 
references relating to this problem, as they 
appear in diverse publications. Dr. Kenneth 
Smith is to be congratulated for his book, 
appearing as it does at an opportune moment, 
thus satisfying a long- felt want. The bopk 
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makes excellent reading, containing a 
coherent and succinct account of the investi- 
gations in the different aspects. The value 
of the book is enhanced by the analysis, side 
by side, of the researches in animal virus 
diseases. 

Beginning with the introductory chapter, 
the author considers symptomatic effects 
which are so varying to serve as a diagnos- 
tic index. A good account of pathological 
histology a.lso is presented. The occurrence 
of X-bodies has been noted only in a few 
cases. Unless these bodies — whatever may 
be the nature and composition oE these — are 
traced in the tender and growing leaves 
resulting from infection, their utility and 
significance are of doubtful value. They are 
evidently formed as a reaction due to the 
virus. 

An excellent treatment of the physical 
properties of the virus, is provided in the 
next two chapters, including a description 
oE the methods of preparing graded collodion 
membranes and other methods employed 
elsewhere. Thus the book should be useful 
to botanists, bacteriologists and others. 

Insects in relation to virus transmission 
form the subject-matter of three chapters 
wherein the author is at his best. Strangely 
enough, only three of the twenty-rthree 
orders of insects are incriminated in this 
transmission, chiefly Aphids, Jassids, etc. 
The question' of specific biological relation- 
ship between the virus in the plant and its 
development in the insect body is of limited 
application. Eecent evidences point to a 
casual mechanical transfer of infection. 
The mechanism of this transfer is rather 
difficult to explain, except to assume that 
the juice must be transported intact, with- 
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out undergoing changes. Further, 
insect is known to be carrier of several 
diseases, and one and the same disease, 
number of cases, is transmitted by diffe 
insects. 

In the next four chapters, the au 
reviews the method of transmission c 
than through insects. The physiolog 
the diseased plants is considered on the 
of Henderson Smith’s paper, while 
metabolic changes in them must rec 
greater attention in a later edition, 
general aspects of virus diseases of pi 
such as carriers, immunity, recovery, '' 
adaptations, the composite nature of vii 
and their separation are presented in 
excellent manner. 

The last three chapters are meant to 
descriptive list of the various virus dis( 
affecting plants, which can by no mean 
claimed to be thorough or exhaustive, 
items of crop losses and methods of co] 
should, in the opinion of the reviewer, fi 
place at least in the future editions to re 
the compilation complete. 

The book teems with citations till 
middle of 1933 and the vast numbe 
references in English are sufficient testin 
to the volume of work, but it is as w( 
include other available literature on 
subject. It is regrettable to find an omi, 
of some of the earliest work. A useful i 
is appended both for the authors an( 
subjects. 

In fine, the book is worth the price f 
least the collections of references and ' 
be in the hands of every virologist, 
volume under review is adequately ' 
trated also. 

V. 


Errata. 

Page 287, column 1, line 1, for ‘ Gaslronodus strassenii ’ read ‘ Qastronodus 
strassenii 

Page 288, column 2, lines 22 to 26, for “ The cervical papillae. . . .anterior 
end (Pig. 1)” read “The excretory pore in the male measuring 30 mm. in length 
is at a distance of I-IO mm. from the anterior end (Pig. 1). ” 

Page 288, column 2, Pig 1, for “Anterior end papilla ” read “Anterior 

end of male showing the excretory pore.” 

Page 290, column 1, line 10, for “ M. B. Mirza ” read “ M. B. Mirza and 
Satya ITarain Singh.” 


380-34. Printed at The Bangalore Press, Bangalore City, by T, Subramania Aiynr, Superintendent, and Published by 
B. N. Sastri, M.Sc., A.I.C., for the “ Current Science ” Board of Editors, Indian Institute of Science, Hebbal Post, Bangalore, 


/ 



CVRUENT SGIENGE 


363 



Vol, II] APRIL 1934 [No. 10 


CONTENTS. 

Page 

The Inter-University Board . . . . . . 353 

Flow Beneath Masonry Works Founded on Sands. 

By Dr. E. McKenzie Taylor, D.Sc. .. 367 

The Occurrence of Crossing over in Nicotiana 
Species Hybrids. By Mr. Dontcho Kostoff . . 370 
Periodic Continence Vs, Contraceptives. By D. 

Ferroli, S.J., D.Sc. .. .. .. .. 373 

Pruit Research in India: Its Importance, History 
and Scope. By Dr. G. S. Cheema, D.Sc., I.A.S. 376 
Letters to the Editor : 

The Colouring Matter of the Sfeed-Coat of Aims 
precatoriuSj'Lxnn. By Narendranath Ghatak .. 380 
Bacteria in relation to Soil Fertility and Crop 
Yield. By Jagjiwan Singh Ahluwalia . . 380 

The Velocity of Light. By M. Karim and C. M. 

BhaSker Rao and Reply by M. Alaraby . . 381 
On the Occurrence of Sori on the Upper Surface 
of the Leaf of JVcp/iyoie pis davnllioidt’s var. 
furcans. By Girija Prasanna Majumdar .. 382 
Isomerism in Chloralides. By N. M. Shah and 

R. L. Alimchandani . , . . . . 333 

The Structure of Singly Ionised Selenium. By 

S. Gopalakrishna Murty and K. R. Rao . . 384 

Spectrum of Ce III. By P. N. Kalia .. ..384 

Oxidising Agents as Fertilisers. By V. Subrah- 
manyan, C. R, Harihara Iyer & R. Rajagopalan 384 

The Valence Angle of Oxygen in Dimethyl Oxide 
and Ethylene Oxide. By N. Gopala Pai . . 386 
A Note on the Disintegration of a- Particle. By 
K. C. Kar and A. Ganguli . . . . . . 387 

The Effect of Magnetic Field on Streams of 
Charged Particles. By K. Krishnamurti .. 387 
Vasicin & Peganin. By K. S. Narang & J. N. Ray 388 
The Effect of Germination on the Reducing Power of 
Phaseoliis mnng. By B. C. Guha & A. R. Ghosh 390 
^urrent Science and the Indian Academy of 
Sciences .. .. .. ..390 

/t.-Col. R. B. S. Sewell, F.R.S. . . . . 391 

>r. L. L. Fermor, F.R.S. .. .. ..391 

Obituary. — Dr. Dukinfield Henry Scott . . . . 392 

m Automatic Electric Tower Clock made in India. 

By Dr. H. P. Waran, M.A., D.Sc. . . . . 395 

onversazione on the Occasion of the Anniversary 
of Foundation of the Asiatic Society of Bengal . . 400 
Research Notes , , . . . , . . 401 

icience News . . . . , , . , 405 

Reviews . . . . . , . . , , 407 

\_A ll rights reserved J] 


The Inter-University Board. 

the Quinquennial Conference of the 
representatives of Universities recently 
held at Delhi, a most notable pronounce- 
ment on the functions of the new type- of 
Universities under the reformed consti- 
tution, was made by H. E. The Viceroy 
in his opening address, and perhaps the most 
important educational subject discussed by 
the delegates at their sessions was the 
desirability of instituting the vernaculars as 
a medium of instruction and examination in 
the non-language branches of knowledge in 
the pre-university course. A suggestion is 
reported to have been made quite seriously 
by one of the delegates representing one of 
the S. Indian Universities, that even the 
higher education in science and humanities 
should be given in the vernaculars. Almost 
immediately after the Conference concluded 
its sittings, H. H. The Gaekwar of Baroda 
who presided at the Hindi Sammelan which 
also met at Delhi spoke in favour of adopting 
Hindi as the lingua franca for India and 
Sanskrit as a common script for the whole 
country. 

It seems to us that there is a wide differ- 
ence between the development of one’s own 
vernacular and the adoption of Hindi as a 
common language for the whole of India 
and we are fully aware of the fact that 
language barriers impose serious obstacles in 
the way of attaining national solidarity. We 
are disposed to think that the failure' of the 
World Economic Conference which was 
attended by representatives of nearly sixty- 
six nations who assembled in London, some 
time ago, is largely to be attributed to the 
inability of the delegates to understand each 
other’s sentiments without the assistance of 
interpreters. Each delegate treated the 
world problem from the standpoint of his 
country and offered proposals for its solution 
in his own language. It is obvious that 
narrow parochialism of language and outlook 
must surely militate against unanimity of 
agreement being reached in arranging for a 
common policy or the treating of the world 
economic question as an organic unit. In 
a sense, India is like the powers participat- 
ing in the World Economic Conference 
and the very causes which led to the 
collapse of the latter, also operate against 
the attainment of the national aspirations 
of the former. In order to produce 
linguistic unity among the Indian people^ 
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H. H. The Gaekwar has suggested the 
following solution : 

“For imperial affairs English, for the Jiigher 
cultural life English and Sanskrit, for national life 
Hindi, for home-life our vernaculars — such is, I 
think, India’s immediate path.” 

In another section of his speech, His 
Highness while criticising some South Indian 
leaders advocating English as the common 
speech for all India, is reported to have said : 

“ We have, in other words, to imagine every 
Indian as trilingual, with one tongue for his home 
and social life, and a,nother, F.nglish, — totally un- 
related, — for his public and interprovincial com- 
munications. To these he must add Sanskrit if he 
is a Hindu, Arabic or Persian if he is a Muslim. 
These are needed if he is not to be alienated from 
Ills own literary heritage. Thus with lii& every-day 
mind working in, say Marathi or Bengali, he must 
have an English lobe and a Sanskrit or Persian 
lobe to his brain for his pursuit of his eastern and 
western culture.” 

We are afraid that the constructive propo- 
sals of H. H. which we have already quoted 
tend rather to increase than to diminish the 
number of lobes against which he complains. 
If the criticism is true that the present 
bilingual system of education in India 
deprives its recipients of the ability to think 
clearly in either of the languages, then if we 
were to multiply the languages in accordance 
with His Highness’s suggestion, thinking 
will perhaps come to be regarded in India as 
an idle waste of thought ; much less would 
such a procedure confer on young men the 
power to enrich their literature in any one of 
the languages enumerated by His Highness. 
His suggestion, however, is capable of 
simplification without injuring its great 
merits. 

The history of the vernaculars in the Indian 
educational system is interesting, and recent- 
ly the whole problem has undergone a 
complete change and has assumed a new 
complexion which the earlier advocates, of 
vernaculars could not have pictured to them- 
selves. It may be remembered that the aboli- 
tion of Persian from the courts in 1837 and 
the freedom conferred on the press gave a 
great impetus to vernacular education. In the 
subsequent year Sir Charles E. Treveleyan 
wrote: “We are deeply sensible of the 
importance of encouraging the cultivation 
of the vernacular languages and we conceive 
the formation of a vernacular literature to 
be the ultimate object to which all our 
efforts must be directed.” Almost every edu- 
cationalist or administrator who has spoken 
or written on educational subjects since that 
date has referred to the need of cultivating 


the local vernaculars so that they 
be used as a means of conveying t 
masses of population the advantag 
western scientific knowledge and cultur< 
in 1901, the Government of India disco 
that in the intensive pursuit of acq 
efficiency in English, the Indian pupil 
neglected their vernaculars almost 
degree. In reviewing the causes whi( 
to the neglect, the Government of In 
their Eesolution of 1901 suggested th* 
ployment of the vernaculars as a medi 
instruction up to the age of thirteen, 
question of the medium of instructioi 
again raised by Mr. Eama Eayaningar 
of Panagal) in the form of a motion i 
Imperial Legislative Council in 1915. 
the general review of the causes which 
the vernaculars being neglected, introt 
into education a totally different pro 
visi., the medium of instruction and 
1915, other considerations than those 
purely educational character have tt 
to render tlie whole subject exceed 
complex. 

The justification for introdueing tin 
nacular of the pupils as the inediu 
instruction up to a certain age is now r 
nised beyond dispute but the argument 
it is the only medium by which educ 
can progress in India even in the I 
grades is not borne out by the testimo 
earlier educationalists. The Public B 
tion Committee of 1831, of which Sir Cl 
Treveleyan was a member, in reviewii 
results of education, have recorded thi 
command of the English language a 
familiarity with its literature and S( 
have been acquired by the pupils 1 
extent rarely equalled by any schoc 
Europe. A taste for English has been v 
disseminated.” Seven years after the pu 
tion of this report, Sir Charles Treve 
commenting on the capacity of Bei 
children for learning English, says thal 
“ seem to have their faculties deve 
sooner and to be quicker and more 
possessed than English children. Even 
the language of instruction is Englisl 
English have no advantage over their r 
class-fellows. As far as capability of ai 
ing knowledge is concerned the r 
mind leaves nothing to be desired, 
faculty of learning languages is partici 
powerful in it.” The allegation tha 
use of a foreign language as the medii 
instruction in Indian schools and co 
must result iu the “ mental degradatioi 
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the pupils, is not applicable to the present 
generation of scholars, scientists, philoso- 
phers, public leaders and economists nor 
even to the critics of the educational 
system. 

The educational plan as devised by the 
Eesolution of the Government of Lord 
William Bentinck was to educate the upper 
and middle classes first and through them, 
the great masses of people and for this 
purpose, successive governments emphasised 
the cultivation, refinement and enrichment 
of the vernaculars. The modern reformers 
of education desire to reach the masses of 
the people directly by making their mother 
tongue the medium of instruction, and 
undoubtedly this is a measure of reform 
which is bound to have great intlueuce on 
the social and ideal life of tlie peo^fie. 
Among the reformers who advocate a change 
in the medium of instruction we may recog- 
nise three distinct schools of thinkers. A 
large section of people most sincerely feel 
that the substitution of Hindi as the medium 
of instruction in all grades of education is a 
reform urgently called for and they certainly 
have very weighty arguments in favour of 
theii’ proposals. But under this scheme the 
rural population inhabiting the non-Hindi 
provinces will continue to sutler from the 
very disabilities which English as the medium 
of instruction has imposed. The second 
school of thinkers, who see in the develop- 
ment of the local vernaculars the mechanism 
for improving the social and economic sys- 
tem of the people, support the adoption of 
the language of the provinces as the medium 
of instruction only up to the high school 
standard and in accordance with this recom- 
mendation, the local governments, through 
thoir educational departments, have accorded 
permission to the high schools to teach non- 
language subjects through the vernaculars. 
A small third section of educationalists hold 
the opinion that, while English should bo 
permitted to remain as the medium of 
instruction in the high schools, every en- 
couragement should be provided for the 
cultivation of a sound and efficient vernacular 
prose literature and the infusion into it of 
the elements of modern culture. 

Within comparatively recent years the 
major Indian vernaculars have developed to 
a sufficiently high pitch to be used as the 
medium of instruction in general subjects at 
least up to the pre-university course, but 
the competing claims of any one of them to 
be selected as the exclusive language for the 


whole of India will raise difficulties of a 
non-educational character. Every student 
of contemporary educational thought, knows 
that there is an extensive and authoritative 
body of literature on the subject of tlie 
following resolution which the Universities 
Conference discussed at their last session : 

“ While tills (Conference favours the ext?nsioii 
of the course of study for Degree Examinations to 
over three years instead of as at present, at 
same time it is strongly of opinion that it would 
not be desirable to add one more year to the 
ordinary pass degree course, or to reduce tbf? 
period of study for Degree Examination frora*four 
years after the liigli school stage to three, unless 
and until tlie standard of instruction in secondary 
schools is materially improved and that in order 
that the period of study for the pass degree should 
be at least three yoais, the total period of 
instruction of the pupil should not be increased 
but should be divided into definite stages of pri” 
mary and middle in. which stage education in 
non-language subjects should be entirely through 
vernacular wherever practicable and university 
education covering five (or four), four (or five) 
and at least three years respectively, there being 
a formal examination at the end of each stage, 
only thus avoiding abuse of too many formal 
examinatinns ; that until this reorganisation is 
effected tlie total poiiod of study of the pass 
degree should not bo reduced to three years after 
instruction from the pi*esent four years. ” 

It will be noticed that the recomm^nda^- 
tion of the Conference on the adoption of 
vernaculars as the medium of instruction 
makes it optional and other topics are 
treated in a conditional way. 

A great part of our economic miseries 
arises from the faulty system of education 
which practically trains young men ■ for 
unemployment, and almost all our political 
troubles are to be traced to the language 
barriers which separate the governing 
classes from the masses of population. It 
seems to us that in India the question 
of the medium of instruction extends b(‘-- 
yonil the frontiers of education; and if 
this is admitted, then a formula must 
be invented to remove the language anomaly 
which divides the government and tins 
X>eople. Eecent experiences of the Gpvef'n- 
ment of India must have taught them the 
utter futility of the political doctrine first 
promulgated by the Court of Directors, that 
the masses of a vast sub-continent could 
be governed through interpreters ” and 
it is only natural that some of them should 
have now changed their calling. If the 
treatise submitted by Mr. Charles Grant to 
the Court of Directors had stipulated that 
every British sojourner in India for what- 
ever purpose, should possess a working know- 
ledge of one of the major languages of the 
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province and that his children should be 
educated along with those of Indian people, 
or if such a policy had formed one of the 
articles of the Great Proclamation, India 
would have been assured of two things. 
Firstly, the ruling classes would have estab- 
lished a language kinship with the people 
and secondly, Indian schools and colleges 
would have occupied the status now enjoyed 
by the Colonial institutions. It seems to us 
therefore that the question of the medium 
of instruction in schools and colleges is 
at bottom a question of the medium of 
language through which the government of 
the Indian people is to be administered and 
that the smoothness and stability of this 
administration must largely depend upon 
the degree of cordiality which a common 
language can promote. 

If we accept a broad conception of the 
citizenship of the British Empire and admit 
that the British rulers in India form an in- 
tegral part of its larger life then all educa- 
tional reforms must bear some reference to 
the children of the European residents in 
India. The omission of this in the past has 
emphasised the differenee now separating 
the governing classes from the Indian people 
and may possibly ha*ve contributed to much 
of the unhappy misunderstanding. If the 
Government of India were to arrange to 
educate the children of their officers in 
Indian educational institutions, along with 
children of the Indian people, than which 
nothing can be more desirable and natural, 
a great impetus would thereby be given 
to the progress of Indian education and the 
status of Indian schools and colleges. Is it 
not legitimate to demand that the children 
of the ruling classes, European as well as 
Indian, be trained along with those of the 
masses of population whose interests, needs, 
aspirations and difficulties they will in later 
life need to watch and study at close quarters 
and discuss in the vernaculars of the district 
when placed in positions of trust and autho- 
rity oyer them'? All Governments which 
choose to be isolated from the people by 
language barriers, and which base their ad- 
ministrative acts and measures on the testi- 
mony of interpreters, must inevitably live in 
an atmosphere of unreality. Eacial exclusion 
must breed the suspicion which is the parent 
of all mischief, and we feel that the scheme 
of education that we suggest may produce 
happier results than any educational re- 
form has so far conceived or attempted 
to produce. 


[April 

The medium of instruction is inti 
associated with the problem of emplo, 
Whatever may be the medium ulti 
adopted by Indian educationalist! 
statesmen, we should not ignore tl 
that the recipients of such educatio 
become fully qualified for all the righ 
privileges of citizenship of the 
Empire. Further, the medium mu 
impose a handicap on enterprising 
men seeking to earn a livelihood in oth( 
of the British Empire. Keeping in vi 
aim, we shall have to devise a sch( 
education in which the medium of i 
tion will bring the provinces nea 
each other, and the Government a 
general population into closer bo 
mutual appreciation, sympathy and c< 
endeavour ; so that eventually the e 
linguistic, social and racial barrie 
removed. In India no system of edi 
which does not emphasise the princip 
the governing classes, no less than t 
ferent peoples should be Indians in tli 
action and being, can be psycholc 
correct or practically sound. 

Manifestly, the cardinal feature of 
system of education must be that eve 
in India ought to be able to speak om 
language fluently and idiomatically 
his own. This implies that the 
classes must acquire a deep knowh 
either Hindi, Bengali, Urdu, Mara 
one of the Dravidian languag 
enable them to dispense with the ass 
of interpreters in discharging their ex 
functions, administering justice i 
countryside or discussing with the 
the intentions and purposes of the G 
ment acts and legislative measure 
future reforms of educational organ 
provision must therefore be made 1 
training of young British Officers no 
to what branch of service they may 
as also their children and those of 
European settlers in India, in one 
major provincial languages at least u] 
intermediate standard. 

The rural population, on the othei 
must have facilities, according to our g 
of completing education at least up 
secondary standard in completely eq 
vernacular high schools. And one 
British administrators have realise 
importance of learning the Indian Ian 
more intimately than their “official 
then what should be the medium of i 
tion for the upper and middle cla 
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Indifin children is clear. We have no 
hesitation in saying that English should 
be the medium in the Universities and 
Hindi or preferably Urdu in the High 
Schools. To us it seems that, if reduced 
to this simple form, the suggestions of 
the Gaekwar of Baroda must before long 
become the declared object of the educa- 
tional policy of the Indian people them- 
selves. It is almost impossible to imagine 
that the rapidly growing millions of India 
can ever be English-speaking. But it is 
not too much to suppose that the British 
administrators can become vernacular- 
speaking. 

We are aware that this ideal must be some- 
what remote for various reasons, the chief 
of which is that languages are among the 
most cherished vested interests of the people. 
We hope that it may nevertheless be 


fulfilled soon, since it calls for no sacrifice, 
but only for additional achievement. 
We have to realise that even in the 
ordinary affairs of life we find it difficult to 
become friendly with those with whom 
we cannot converse in their own language, 
whose habits and manners we have no 
means of understanding and whose literature 
we cannot read. The removal of sucli 
barriers must produce an atmosphere 
fostering friendship and peace, and will 
dissipate the misunderstanding and un- 
happy relations engendered by ignorance. 
We urge that in a case where the interests 
of a vast Empire are involved no elTort 
which tends to consolidate the Govern- 
ment and people into an organic unit should 
be considered too great or beyond the 
resources of wise and far-seeing states- 
manship. 


Flow Beneath Masonry Works Founded on Sands. 

By Dr. E. McKenzie Taylor, m.b.e., Ph.B., b.Sc., f.i.O., 
Director^ Irrigation Research^ Punjab^ Lahore. 


A COMMON characteristic of the Head- 
works of a number of canal systems in 
the Punjab and elsewhere in India is the 
construction of a weir across the river and a 
system of gates regulating the supply to the 
canal. The weirs that have been construct- 
ed usually rest on the sand beds of rivers 
and their stability largely depends on the 
[low of water under the weir and tlie 
pressure on the work due to the head of the 
water above the weir. Studies of the 
conditions of flow under the weir and of 
ihe pressures involved are therefore of 
die greatest importance both in connection 
with the design and stability of the work. 
^ series of investigations on the above 
mbjects has been in pj*ogress at the Irriga- 
jion Research Institute, Punjab, during the 
Dast year and although these are not by 
my means complete, the results are of 
nterest as they indicate that theories of 
lesign which have been previously accepted 
bre incorrect and that problems that were 
lot suspected in the past require solution. 
^ brief account of the work that has been 
lone and the results obtained will be given. 

The first step in these investigations was 
0 devise a method of tracing the flow 
nder a model of a work. After a number 
2 


of trials the following was the method 
adopted. A tank was constructed of the 
following dimensions: 3' 10" X 2' (I" X 2". 
The tank was partially filled with a graded 
sand and the model placed in position on 
the sand. A solution of potassium chrom- 
ate was then placed in the tank and after a 
certain period, usually six hours, the sand 
had become completely saturated with this 
solution. Upstream of the work a aeries of 
tap funnels was placed in position from 
which it was desired to trace the flow. 
The tap funnels contained solutions of silver 
nitrate which on entering the sand reacted 
with the potassium chromate along the lines 
of flow and so traced the lines of flow from 
the series of points. 

The steel back of the tank carried a large 
number of pressure points which were 
inserted in the sand. The pressure points 
communicated with a series of manometer 
tubes and so the pressures under the work 
could be determined at the same time as 
the streamlines were being traced. The 
series of models investigated commenced 
with the simple forms of impervious floor 
and a sheet pile. Later more complicated 
combinations of these structures were 
investigated. 


V 
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Fig. 1 shows the streamlines traced under 
a model of an impervious floor protected by 
upstream and downstream aprons and 
upstream and downstream sheet piles. 

In the space available it is not possible to 
‘give the data on which the conclusions have 


orthogonally, it follows from this that the 
pressure distribution should also be symme- 
trical with reference to the model. The 
results of the present investigation have 
shown that the creep which was imagined 
to take place by Bligh is not existent. 



Fig. 1. 


been based nor is it possible to discuss fully 
the differences between formerly accepted 
views and the conclusions to be drawn from 
these investigations. 

Until these investigations had been 
undertaken, very little data was available 
upon which theories of flow under a weir 
could be based. In fact, the accepted views 
were more in the nature of hypotheses than 
theories. The main hypothesis that had 
been accepted by Engineers was that of 
Bligh which can be stated as follows : — 

“The main determining factor in the 
stability of the sand is the length of perco- 
lation or so-called ^ Creep’. If an imper- 
vious line of sheet piles be inserted below 
the floor the line of creep may be measured 
down one side of the vertical obstruction 
and up the other side. The added length of 
creep will then be twice the length of the 
piling.” 

A further hypothesis regarding the flow is 
that due to Forchheimer. From a theoreti- 
cal treatment of this subject he deduces 
that the flow under a floor should be in the 
form of a series of semi-ellipses symmetrical 
with reference to the floor. Since the 
streamlines cut the equi-pressure lines 


Instead of the flow following the profile of 
the work it follows a series of curves deter- 
mined firstly by the profile and secondly by 
the nature of the material, such as clay 
bands which may underlie the work at some 
distance from the surface. In any model 
composed of a floor and a system of sheet 
piles there appear to be two divisions 
occurring in the flow nearest the work. The 
first of these divisions is the major line of 
flow, the second is the diffused flow of very 
low velocity situated between the line of 
major flow and the work. One of the main 
effects of a system of sheet piles is to 
break up the flow into these two portions so 
that the velocity of flow near the work is 
very low and, hence, the work becomes 
stable from this point of view. The most 
stable form of work appears to be that 
illustrated in Fig. 1. The least stable form 
so far investigated appears to be an imper- 
vious floor protected by an upstream sheet 
pile. In this latter case there was a 
concentration of flow at the downstream 
end of the work which leads to instability^^ 
owing to the velocity of the exit of th^" 
water being sufficiently high to cause the 
blowing of sand. 
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Possibly of greater importance than the 
actual flow of water under the work are the 
pressures under the floor. So far the 
investigation of the pressures has been 
mainly confined to those existing oh a 
simple impervious floor. The results have 
raised a number of points not previously 
suspected and until the mathematical 
analysis of the results has enabled a theory 
to be put forward which covers the flow- 
under these simple conditions it seems 
useless to investigate more complicated 
forms. 

Up to the present time the examination 
of the pressure observations under a simple 
floor have led to the following conclusions 

(1) The flow under a simple impervious 
floor is a series of semi-ellipses. 

(2) The ellipses are not symmetrical with 
reference to the geometrical centre of the 
model. This fact invalidates the theoretical 
treatment of Porchheimer. 

(3) The equi-pressure lines are not 
symmetrically distributed with reference to 
the geometrical centre of the model. They 
appear to be symmetrical with reference to 
the equi-pressure lines representing approxi- 
mately 44 per cent, loss in head. This is 
again not m accordance with Forcliheimer’s 
deductions. Fig. 2 shows the type of 
pressure distribution observed. 

(4) There appears to be a relatively large 
loss in pressure when the water enters the 
sand upstream of the model. 


EQUI-PRESSURE LINES 
UNDER 

IMPERVIOUS FLOOR fig ii 



It is impossible at this stage to give a 
complete mathematical treatment of these 
results. Further experiments are now in 
progress with the object of studying inten- 
sively the pressure variations at critical 
points under the model. Until these results 


are available the conclusions already set 
forth cannot be amplified. 

Although this work has only been in 
progress for about six months it has already 
found applications to engineering works. 
The first work to be studied was in connection 
with the repairs and reconstruction of 
Khanki Weir, the Head-works of the Lower 
Chenab Canal, Punjab. The first repair 
undertaken was the driving of sheet piles at 
the upstream end of the impervious floor in 
certain bays. From a, study of a model of 
this construction it was forecast that the 
bays which had been so treated were in a 
less stable condition than they were origin- 
ally before the repairs had been effected. 
Such proved to be the case, as portions of 
the floors of Bays Uos. 3 and 4 were damaged 
during the Kharif Season of 1933 shortly 
after the forecast had been made. During 
the cold weather of 1933-34, further re- 
construction of the weir was undertaken and 
at the request of the Chief Engineer models 
were examined to determine the effects of 
the proposed measures. 

It was shown that the proposals would 
result in a low velocity of flow in contact 
with the work but that owing to the presence 
of cavities under the upstream portions of 
the work the Hydraulic Gradient would be 
very steep in this region. The upstream 
portion of the work would, therefore, tend 
to be unstable. 

In this connection the effect of the pressure 
relief pipes through the floor, which are a 
common feature of some works was also 
investigated. The pressure relief pipe 
normally installed just passes through the 
floor. It was sliown that pressure relief 
pipes of this type resulted in the removal of 
sand from under the work resulting in the 
formation of the cavities which endangered 
the stability of the floor and was particularly 
dangerous because the damage was not open 
to inspection. In continuation of this 
investigation the effect of a tube-well, the 
strainer portion of which was situated some 
considerable distance beneath the floor, was 
examined. It was shown that the tube-well 
effectively relieved the pressure without en- 
dangering the stability of the sand. Tube- 
wells are now being installed in the floor of 
Khanki Weir where damage may occur 
through the presence of springs. 

In the foregoing account an attempt has 
been made to indicate the nature of the new 
developments which are taking place in the 
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study of one aspect of hydraulics as applied 
to engineering works. The study at present 
is very incomplete but its importance is 


shown by the fact that the results have 
already found practical application at this 
early stage of the investigations. 


The Occurrence of Crossing over in Nicotiana Species Hybrids. 

By Mr. Dontcho Kostoff . 

[Academy of Sciences of U ,S.S,B, Genetic Institution, Leningrad, U.S.S,R,) 


■^UMEEOUS trigenoinal species hybrids 
were produced by crossing the P^- 
hybrids with a third species or with the 
parental forms. They offer a very rich 
cytogenetic material which will be here 
considered in connection with the exchange 
of parts between the chromatids of the pre- 
sumably homologous chromosomes of the 
species crossed. 

. The first meiotic division in Nicotiana is 
the rcductional division. The univalent 
chromosomes in the hybrids and in the 
haploids .are distributed at random to the 
two poles during the first meiotic division 
and divide during the second one. Excep- 
tions, i.e,, division of univalent chromosomes 
during the first meiosis, occur so rarely that 
they can be neglected. We have observed 
such only in the haploid N- Langsdorffii (one 
chromosome has divided in 0'1% of the 
pollen mother cells) and in the hybrid 
N. tabacum (ri=24) x N, glauca (91 =12), in 
the latter, the dividing chromosomes being 
less frequent (Kostoff 1929, 1930). 

In a great many Nicotiana species hybrids 
gametes are formed with the somatic number 
of chromosomes (unreduced) originating from 
restitution nuclei (Rosenberg’s term). Some 
of the lagging chromosomes on the spindle 
in the hybrids do not succeed in reaching 
the poles during the I meiosis and form a 
bridge between the two poles, so that all 
chromosomes (somatic number) undergo 
interkinesis altogether forming one restitu- 
tion nucleus. Second divisions with only 
one metapliase having the Somatic chromo- 
some number of the plant have been often 
observed in the hybrids where restitution 
nuclei are formed at the end of the first 
division. The number of such metaphases 
is approximately as high as the number of 
the dyads formed. The number of the large 
pollen grains formed is about two times 
greater than the number of the dyads 
observed. Formation of equal dyads follow- 
ing fusion of both spindles during the 
second division has been very rarely observed. 
(This abnormality in meiosis leads to the 


same result as the formation of restitution 
nuclei.) Therefore the unreduced gametes 
formed during the meiosis in Nicotiana 
species hybrids usually result following 
non- occurrence of the reduction division. 

The hybrid N, glauca [n=--12) X N. Langs- 
dorffii \n=g) represents one of the best 
examples in this respect. In this hybrid 
numerous unreduced gametes are formed 
following non-occurrence of the reduction 
division. The chromosomes of N, Langs- 
dorffii conjugate with 9 chromosomes ol 
N. glauca so that 12 chromosomes (9^+3^) 
have been usually observed during the first 
metaphase. The bivalent chromosomes dis- 
join during the I anaphase but the separa- 
tion is often very much retarded so that 
restitution nuclei are formed, the chromo- 
somes undergoing interkinesis in one group. 
Following such an interkinesis all chromo- 
somes [12--glauca+^-Lang8dorffhi=^21) ap- 
pear in one group of 21 during the second 
division, i.e., second metaphase with one 
spindle and one metaphasal plate with 21 
chromosomes is formed. Then the equa 
tional division follows, so that dyads (in 
stead of tetrads) are formed, each on( 
having ^-Langsdorffii chromosomes anc 
12-glauca chromosomes or altogether 21 
chromosomes. These chromosomes have beer 
formed as chromatids during the prophasa 
stage of the I meiotic division. If ther( 
was no exchange of segments (parts) betweei 
the conjugating glauca and Langs dor ffi 
chromosomes during the meiosis, th< 
unreduced gametes thus formed should b< 
identical, i.e., they should have the sam< 
genetical constitution. If there was ai 
exchange (or exchanges) of parts of glauct 
and Langsdorffii chromosomes, the un 
reduced gametes formed should not b( 
genetically identical. They should diffe 
one from the other by a series of genes 
Finally, if there was an exchange (or ex 
changes) of parts between the chromosomei 
(but not between the chromatids) of th< 
parental species the unreduced gametes ol 
one dy-ad should be identical, but th< 
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unreduced gametes of a whole hybrid should 
not be identical. They should dilfer by a 
series of genes. 

We can easily find out whether the un- 
reduced gametes produced by a hybrid are 
identical or different when we cross the 
hybrid back to the parental species or to a 
third species, provided that the parental 
forms or the third species, used in such a cros- 
sing are homozygous. If uniform trigenomal 
hybrids are produced from such a cross, the 
unreduced gametes formed in the P^-hybrid 
are identical, if the trigenomal hybrids thus 
produced are not uniform, the unreduced 
gametes are genetically different. 

In testing the uniformity of the un- 
reduced gametes formed in Nieotiayia species 
hybrids, we crossed the latter with homozy- 
gous parental forms or with a third homozy- 
gous species. We separated the trigenomal 
hybrids from the chromosomal aberrants 
among the offspring produced by detailed 
cytological investigations. Some of those 
that contribute definite data for the prob- 
lem here investigated will be considered. 

1. From the cross (glauca X Langs- 
dorffii) X LangsdorffU 32 trigenomal hybrids 
with 30 chromosomes were produced, i.e., 
21 chromosomes (12+9) from the unreduced 
gametes of F^-hybrid and 9 from the 
paternal plant W. Langsdorffii. Eleven of the 
trigenomal plants differed morphologically 
very distinctly from the other 21 plants, 
the latter being approximately uniform. 
These 11 plants differed in various ways 
from each other and from the other 21 in 
respect to several characters, as the shape 
and the size of the leaves and flowers, the 
length of the styles, the colour of the pollen, 
the colour of the flowers, the growth potency, 
the length of the vegetation period, etc. 
Some had two outstanding characters, 
others had three or four, etc. 

2. Some of the plants of the trigenomal 
triple hybrids (tabacam n=24c x sylvestris, 
n==12) X Eusbyi, ^—12, with 48 somatic 
chromosomes that were recently produced, 
also diifered. It should be mentioned here 
that the chromosomes of sylveslris have a 
very great affinity to tabacum chromosomes 
and usually 24 chromosomes (12- +12^) have 
been seen in the plates of the first meta- 
phases. 

3. Each one of the trigenomal triple 
hybrids with 48 somatic chromosomes pro- 
duced by crossing the hybrid W. tabacum 
(n=24)xW. tomentosa {n—12) with N. Rus- 
byi (n=12) has one genom from tabacum, 


one from tomentosa and one from Rusbyi, 
nevertheless they differed morphologically. 
The 12 tomentosa chromosomes conjugate 
readily with 12 of the 2i.-tabacum chromo- 
somes in the F^-hybrids. 

4. Some of the trigenomal plants with 
48 somatic chromosomes produced by cross- 
ing the hybrid N , tabacum x X. tomentosa 
back with W. tomentosa also differed morpho- 
logically. 

5. There were some morphological differ- 
ences between the trigenomal back crosses 
produced by crossing N.rustica {n=2i)x 
{rustica X panicMata, n=12), (rustica X pani- 
culata) X paniculata, and (rusticax panioulata) 
xfwsiiim. . .It must be here also mentioned 
that the chromosomes of R. panioulata 
conjugate readily with the chromosomes of 
N. rustica. 

6. Some of -the differences observed 
amongst the trigenomal triple hybrids taba- 
cum X [sylveslris X Rusbyi) may belong to 
the same category, but perhaps not all of 
them, because we found conjugations only 
between a few of sylvestris and Rusbyi 
chromosomes ; most frequently, however, 
univalents have been observed during the' 
metaphase of the meiotic division. Other 
factors that are probably involved in the* 
processes responsible for the polymorphism* 
of the trigenomal triple hybrid tabacumx'^ 
sylvestris X Rusbyi will be discussed elsewhere, j 

We shall mention once more that in all 
species crosses here reported we have used 
species morphologically uniform (giving uni- ’ 
form progenies) wdth which we have worked ^ 
during the last 8 years. 

The differences observed in the trigenomal] 
hybrids of 2, 3, 4, 5 and 6 are like those 
discussed in 1, i.e.^ involving nob single 
characters but several. 

Wo shall also mention here that the three 
plants (tabaoumxsylvestris)xtomentosa pro- 
duced recently by Eghis differed morpho- 
logically. He did not use F^^ (tahacumx 
sylvestris) for maternal plant bub an ampliy- 
diploid tabacumxsylvestris. Having in 
mind the very great affinity between the 
sylvestris and tabacum chromosomes, there 
is to be expected a formation of tetravalent 
chromosomes in the amphydiploid taba- • 
cum X sylvestris during the meiosis as this 
occurs in the amphidiploid rusticax pani- 
culata studied recently, therefore an asso-- 
ciation and crossing over between the • 
tabacum and sylvestris chromosomes in the 
amphidiploid tabacumxsylvestris is not 
excluded. But when we consider that in* 
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separation of the four members of a tetra- 
Talent chromosome TTss (where T—tahacum 
chromosomes and ^ = sylvestris chromosomes) 
there may be two possibilities (supposing 
that T=T and s+s genetically), namely : 
Ts+Ts and TT+ss as these seem to occur 
in the rusticaxpaniculata amphidiploid 
[iTpp = (l) rr+pp, (2) rs+rs], then the differ- 
ences in the gametes formed by the amphi- 
diploids can be due not only to crossing 
over, but to the differences in whole chromo- 
somes too. 

The above examples show that the 
unreduced gametes formed in the F^-species 
hybrids are not identical and their genetical 
differences can be most satisfactorily explain- 
ed by postulating the occurrence of crossing 
over between the chromatids of the chromo- 
somes of the parental species during the 
meiosis in F^^. 

The differences among the trigenomal 
plants recorded above remind of those that 
are characteristic for the mutant forms” 
in Oenothera “species” where not single 
characters, but a series of characters, are 
usually involved, in other words in these 
“ mutations ” obviously more than one gene 
are involved. Perhaps, it would not be right 
to call them “ mutiitions ”, nor structural 
hybrids (as the Oenothera “species”). 
The term “ cross -over-forms ” may be more 
suitable for them. 

It is quite possible that some of the 
differences observed in the trigenomal hy- 
brids may be due to certain translocations, 
inversions, or to some other phenomena of 
these kinds, but we must add that such 
phenomena usually occur very rarely. 
Therefore the most probable cause for the 
differences in the trigenomal species hybrids 
is undoubtedly due to the occurrence of 
crossing over between the chromosomes 
(specially the chromatids of the maternal 
and paternal species). 

There must be drawn a sharp line between 
the cross-over-forms and the gene mutations 
that may occur following hybridisation. 
The latter seem to appear (and can be 
expected) not so frequently as the former. 
Gene mutations can be distinguished with 
great difficulty from the segregations follow- 
ing hybridisation. We can be sure we have 
found a gene mutation following hybridi- 
sation when we see some recessive forms 
among the progeny of F^- or subsequent 
generations of the hybrids of homozygous 
parents with dominant* characters. The 
mutation rate among such progeny must be 


compared, of course, with the mutati 
of the parental forms. Such a case v 
observed in Capsicum^ where from c 
of two homozygous red peppers (rec 
an Fa-generation has been producer 
1’37% plants having orange fruits 
ripe. No mutations have been found 
the progeny of parental forms. A 
case that should be mentioned here 
in rye. Some of the F^-hybrids pr 
from homozygous Secale cerealexmo: 
(concerning the presence of chlor 
gave in the Fo-generation various 
tages of albinos. The albinos produ 
Vavilov and Jakushkina^ in the Fj^- 
tion after crossing Triticum persicwi 
other wheat species do not seem to 
to these categories. Their nature 
discussed elsewhere. But the occurr< 
1 - 71 % white flowering plants in Fo 
legia vulgaris xchrisanihd) (the forn 
violet flowers, the latter yellow) stuc' 
Skalinska, seem to be due to gene mu 
following hybridisation. The app< 
of white flowering Medicago in t 
generation of the cross M. sativay 
(the former has violet flowers, the 
yellow) can be interpreted on th( 
basis. 

The occurrence of recessive gene mi 
in species crosses does not lead on 
degeneration of the organisms (“redi 
ahsurdum'' in Batesonian sense) when 
from an evolutionary point of view, 
(1) the appearance of dominant gene 
tions may occur parallel with the occ 
of the recessives, but we cannot sepa 
former so easily as the latter from the 
binations, and (2) it is quite possil 
recessive gene mutations may ser\ 
source for the dominant genes when 
gene modifiers are involved in the wa 
suggested in his theory of dominance 

From the data here presented \ 
conclude that crossing over occurs i 
the maternal and paternal chromos< 
the species hybrids, a process that co 
the manifoldness of the trigenomal 
hybrids. This manifoldness is due 
structural changes in the chromatin 
to the changes in the genes and th 
be separated from the gene mutati* 
occur following hybridisation. Botl 
a great importance for the origin 
species as well as for phylog* 
general. 

The multiple associations of the ' 
somes in F, — F^ in the fully fertil 
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trigenomal hybrid iV. iabacum X (sylvestris 
X Rusbyi)=- N, triplex observed before (1933) 
can also be interpreted by postulating struc- 
tural exchanges in the chromosomes, a process 
which contributes a great deal to the increase 
of the genotypical variability of the compo- 
site plant iV. triplex. 
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Periodic Continence Ky. Contraceptives. 

By D. Ferroli, s.j., n.Sc., 

St. Aloysius^ College^ Mangaloi c. 


I. The Knaus-Ogino Discovery. 

TH regard to the fertility of women, 
people have always thought that it is 
greatest within the period which immediately 
precedes and follows menstruation. For the 
last fifty years Dr. Gapellmann’s theory was 
often followed. In order to avoid undesir- 
able pregnancy, he counselled abstention the 
first fourteen, and the last five days, of the 
menstrual cycle. A reaction set in among 
standing gynecologists towards the beginning 
of the century ; and, after the researches of 
Siegel, Jager and obhers, it was generally 
admitted that, though there exist cycle 
periods of maximum and minimum fecundity, 
properly speaking, there is no agenesic 
period. 

In 1929 Dr. Knaus showed that, for a 
normal menstrual cycle of twenty-eight 
days, ovulation occurs between the 
fourteenth and the sixteenth day from 
the beginning of the menstrual flow. Dr. 
Knaus’s researches, which were confirmed 
by Wittenbeck and Hormstoin, did not 
apply to irregular cycles. 

It was the Japanese Dr. Ogino, who, in 
1930, solved the problem completely. He 
showed that, whatever the length of the 
menstrual cycle, the date of ovulation is 
separated from the next menstruation by a 
definite period. In other words, the peak of 
ovulation always takes place between the 
sixteenth and the twelfth day before the next 
menstruation. It is during these five days 
that fecundity occurs. 

But may not ovulation be provoked by 
coition? Though the positive solution was 
accepted till recently by many gynecologists 
it is now almost universally rejected. Thus 
the human species follows the behaviour 


normal among mammals. The statistics, 
which have been held to demonstrate the 
contrary, were shown to be unreliable by 
Ogino. 

Another objection was based on the 
supposed lengthy vitality of the ovum arid, 
of human spermatozoa. The researches 
conducted by Hoene and Behne with regard 
to the spermatozoa, and by Meyer Allen and 
Pratt with regard to the ovum, answered 
the objection, and led to Ogino's rule. The 
eleven days immediately preceding menstrud- 
Hon are always sterile. The law of inertia 
explains the slowness of medical opinion in 
accepting these conclusions. 

II. Practical Applications. 

In Ogino’s rule we have a method for 
dhtdaimng rational fecundity^ which consists 
in regulating the birth of children without 
injury to the mother, without risking the 
health of the offspring, without imperilling 
the harmony of the family, and without i,, 
running counter the enlightened dictates of 
sound eugenics. 

Yet it has been contended that the rule is 
unsafe for nearly fifty per cent, of women. 
This exaggerated view springs from a 
confusion of normal with pathological cases. 
Gynecologists tended to regard as normal a 
twenty-eight-days cycle. Now this esti- 
mation is too narrow. Twenty-eight-days 
cycles, admitting oscillations of a maximum 
amplitude of five days, may be regarded as 
normal, and to them Ogino’s rule may be 
applied. 

The maximum fecundity occurs within 
five days. Three more days have to be 
allowed for the possible vitality of the 
spermatozoa. Hence, to avoid pregnancy, 
abstention, for a twenty- eight- days cycle. 
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must extend to eight days. On the other 
hand, a cycle 26-27 demands nine days of 
abstention. A cycle 26-28, or 28-30 demands 
ten days, and so on. Formulae and tables 
have been published to facilitate the deter- 
mination of the fertile days, in which 
intercourse is to be shunned, if conception 
is to be avoided. 

The cycles for which the periodicity of 
oscillations cannot be assigned must be 
regarded as pathological. To themOgino’s 
rule cannot be applied. Hajek found oscil- 
lations exceeding 11 days in 192 women 
out of 1,215. Smulders and De Guchteneere 
declare that only rarely the irregularity is 
so great that the method is unsafe. They 
note, however, that very bad cases can 
often be improved by proper treatment. 
The security afforded by periodical con- 
tinence depends on the exact application 
of the agenesic formula. It is plain that a 
competent gynecologist should be consulted, 
and he will require several mouths of obser- 
vation before fixing the final formula. Al- 
lowance must always be made for critical 
epochs, such as marriage, childbirth, mis- 
carriage, which pregnantly modify the 
menstrual rhythm. In fact, abstinence 
should be counselled till a regular rhythm is 
re-established. It should not be forgotten 
that, in asthenic” women keen emotions, 
troubles, a change of climate, may tem- 
porarily suspend or delay ovulation. Dr. 
De Guchteneere then recommends only the 
premenstrual agenesic period, reduced from 
eleven to nine or even eight days. 

Eemembering that, though all vital func- 
tions follow a definite rhythm, yet man is 
more than a mechanism, and consequently 
rigid formulae are to be mistrusted ; remem- 
bering also that many mishaps are to be 
traced to individual carelessness rather than 
to the deficiencies of Ogino’s rule, we may 
say that periodical continence based on the 
same rule, affords — not indeed the absolute 
security of total abstinence — but the relative 
security of any artificial method. 

Future advance in physiology will surely 
succeed in determining the exact date of the 
peak of ovulation, and the consequent length 
of the agenesic periods. Meanwhile, the 
prudent application of the Knaus-Ogino 
method will afford relief in the majority of 
cases, whereas absolute continency is not 
advisable, and the mothers health, the 
economic status of the family or other 
reasonable motives to militate against a 
new pregnancy. We believe that the con- 
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ditions of society in industrial centre 
among government officials, teachers, clerk 
make both unchecked fecundity and absolu 
continence equally difficult;. As long £ 
present conditions last, periodical abst 
nence offers a fair solution of a most acu 
problem, which only too often has opene 
the door to solitary vice, the use of contr£ 
ceptives or even downright adultery. 

III. Moral Considerations. 

It has been contended that the sexu£ 
function is on the same level as digestio 
and consequently is outside the sphere < 
morality, doubt, the elaboration of tl 
semen in man, and the menstrual cycle i 
women, are purely physiological processe 
which do not fall under the sway of fn 
will. But, as eating and drinking, at 
certain period of development, evolve fro 
purely instinctive operations to actions ths 
are distinctly human; and man, thoug 
incapable of * suppressing hunger and thirs 
can, and has to, regulate their satisfactioi 
so the sexual function, though based on 
physiological mechanism, transcends tl 
same, and in man, rises to the moral orde 
and in certain of its activities falls und< 
the usual law. 

“Eow we may distinguish the posith 
moral law and the natural moral law. Tl 
natural usual law, regarded in God, 
eternal; and it is God’s supreme wisdo 
and will, which commands the keeping ( 
the natural order, and forbids its violatioi 
The natural moral law, regarded in man, 
a sharing of the eternal law, through tl 
light of reason, by which we discover wh£ 
we should, and what we should not do. ! 
is called “natural” because it is based c 
man’s reason, and not on revelation. It 
this natural moral law that bids us to spea 
the truth, to love and obey our parents, n( 
to do harm to our neighbour. We call 
natural, because it is not based on a mei 
precept, but on man’s rational nature. 1 
act deliberately against it is to sin again; 
reason, ^.e., against the nature of man. ] 
is therefore an offence against the dignit 
of man, and against God, who is ox 
G^eator, and the Maker of our nature. 

Endeavouring now to apply these princ 
pies to the sexual function, we notice first ( 
all that its obvious scope is the preservatio 
of the race. We may gauge its nobilit 
from the fact that, by its proper exercis< 
man shares in a way the creative power ( 
God. The pleasure, which is inherent in i 
is of the same kind as the pleasure < 
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eating and drinking. It is perfectly natural, 
and, when it accompanies the proper 
exercise of the function, is good, even as the 
function is good. But just as a gourmand 
offends against the natural order by 
severing the pleasure of eating from the 
nourishment and sustenance of the body, 
and lives to eat, but does not eat to live, so 
an unchaste man severs the sexual pleasure 
from the natural effect of the sexual act. He 
thereby upsets the order of nature, seeking 
pleasure as an end, though in connexion 
with sexual activity, it is a means. 

Thus appears the philosophic reason why 
solitary vice, homosexuality and prostitution 
are offences against the natural law. 

Now, the use of contraceptives (chemical 
or mechanical) tends of itself to upset the 
sexual cycle, whose natural end is pregnancy. 
It deliberately sunders the pleasure of a 
natural act from the natural consequence of 
the same. It is therefore unreasonable; it 
is unnatural. I for one cannot see how in 
birth control through the use of contracep- 
tives, tlie act differs morally from solitary 
vice or even homosexuality. In fact, I 
believe, it is usually more serious than mere 
solitary vice, for the continuous and 
fruitless stimulation of the female genital 
organs leads to serious disorders, both 
psychic and physiological. 

IV. An Objection. 

I have not great hopes that people 
endowed with the Neo-Malthusian mentality 
will readily see the strength of the philo- 
sophic argument I have just outlined. 
Others who admit man’s dependence from a 
Supremo Cause andB-uler, not only in regard 
to the physical order, but also with respect 
to the moral order, will perceive the 
sinfulness of artificially tampering with the 
generative process. But they will ask 
themselves how the practical application of 
the Knaus-Ogino rule is consistent with tlie 
demands of morality. 

It is to be noted at the outset that a 
person’s intentions are not in question. A 
married couple may have intercourse in the 
normal manner, with a lustful mind. The 
action, which is good in its materiality, 
is vitiated by intention. But can a good 
intention spiritualise ” an intrinsically 
crooked action'? We do not think so, for we 
believe that '^the end does not justify the 
means”. 

Now to the matter in hand : the natural 
moral law demands that the sexual act 
should be performed normally and complete- 
3 


ly. It demands also that the health of the 
mother should be safeguarded, that children 
should not be brought into the world in 
utter disregard of the dictates of prudence. 
Circumstances may arise when a new birth 
may prove disastrous. Then abstinence is 
the obvious course. But prolonged absti- 
nence may upset conjugal harmony, may, 
in individual cases, be unadvisable. 

The Neo-Malthusians advise the use of 
contraceptives. We do not agree with them, 
for the reasons already given, and for other 
reasons, which we cannot develop here. 

Then we counsel periodical continence, in 
the sense of the Knaus-Ogino rule. 

Here the physiological processes are not 
interfered with. The natural effect of the 
act is not frustrated by artificial contriv- 
ances. Woman is not unjustly deprived of 
the benefits both pliysical and psychic, of 
certain substances, which are absorbed by 
the female organs, and act as metabolic 
stimulants. A new pregnancy is avoided 
simply by taking advantage of the normal 
cycles of sterilitj^ and fecundity. In other 
words, the Creator's law is made use of, 
which consists, in the spontaneous altera- 
tion of fertile and sterile days. This law 
is not of man’s invention. It is natural. 
It is not twisted to immoral purposes, 
but is applied for good reasons. If women 
were unfit for sexual intercourse during 
the agenesic days, if they felt normal 
repugnance to it, we might pause and ask 
ourselves whether sucli an attitude were not 
indicative of moral perversion in the perfor- 
mance of the conjugal act during the sterile 
period. But no such unfitness, no normal 
repugnance is discoverable. 

Hence we believe that no moral blemish 
can be attached to those who regulate their 
conjugal life according to the Knaus-Ogino 
rule. 

It is finally to be noted that while conti- 
nence is tile basis of the Knaus-Ogino 
system, contraception implies the total 
denial of continence. 

Wo believe that total continence may bo 
exercised by a few (both in marriage and 
outside marriage), whose normal training is 
of a very high order, and whose spiritual 
ideals are divinised by constant communion 
with God. For the majority, the normal 
exercise of the sexual function in marriage 
is not fraught with any danger or with any 
serious consequences. They should be 
generous, and should not shirk the burdens, 
and blessings of numerous families. To those 

F 
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unfortunates — and they are luckily few — for 
whom eugenic reasons, or economic reasons 
of a serious character, dissuade normal 


generation, we counsel periodic conl.iii 
and we believe the counsel is goo 
praiseworthy. 


Fruit Research in India : Its Importance, History and Scope. 

By Dr. G. S. Cheema, ».Sc., r.A.s., 

Horticulturist to Government, Bombay, Poona. 


iNTRODirOXORY. 

TUST as the Department of Agriculture 
^ forms a minor subject in the adminis- 
trative classification of the Government of 
India, the development of fruit industry 
forms indeed a very small part of the acti- 
vities of the Agricultural Departments in 
India, in spite of the fact that India claims 
to have more than five million acres under 
fruit and vegetables. Consequently this 
country, which has great potentialities for 
development, imports annually fruit worth 
about twenty million rupees from foreign 
countries. ITot only is this so, but while 
the acreage under fruit and vegetables has 
remained practically stationary for several 
years past, the imports of foreign fruit have 
increased by leaps and bounds in recent 
yearst The steady acreage under fruit and 
vegetable and the increasing imports indicate 
that the total consumption in the country 
of these commodities has increased but it 
has not been followed by any extension of 
fruit and vegetable cultivation. 

The importance of the development of 
the fruit industry is, however, recently 
attracting the attention of the Agricultural 
mind in various parts of India, which is 
indeed a welcome sign of awakening in the 
right direction. The Imperial Department 
of Agriculture is now financing some fruit 
schemes in the different provinces with a 
view' to develop this industry. It is generally 
recognised that in the economic uplift of 
rural areas, in the financial success of large 
irrigation projects whicli arc undertaken at 
the cost of huge amounts in the Deccan, 
Sind and other parts of the country, and in 
the successful development of vast tracts of 
countryside, where the ordinary agricultural 
crops are not a financial success, the fruit 
industry will play a very important role. 
It is then natural that the question of fruit 
research should play as much part in the 
^ricultural development of the country as 
any other branch of agricultural science, 
this being an important and valuable source 
of income to the peasant. The present time 


is, therefore, most opportume to strei 
the minds of the general public th 
importance of fruit research in Indi 
this note will have fully served il,8 ] 
if it does so. 

History op Fruit Rehraroh 

The fruit research dates back to the 
of the nineteenth century. Fei 
(1863), Woodrow (1877) and'Bonavij 
have made valuable contributions 
limited volume of literature on tlu^ 
in India, by their attempts to desci' 
existing varieties of fruit and to 
them as far as possible. 

The records of the work done un 
auspices of the Pusa Institute of Agr 
show but very little headway made 
direction. This work chiefly deals w 
establishment of a Fruit Farm at 
and some work on the drying and pa( 
vegetables. 

The United Provinces Dopartn 
Agriculture have restricted its ac.ti\ 
the establishment of farms and 
trials of exotic fruits. Tlic 
Botanical Gardens have (S)nf.ribu(,( 
stantially towards this work from th 
years of the nineteenth c.(mtiiry. 

The Tarnab fj’uit farm IiupH sliowi 
interest in the development of th 
industry in tin* North- W('stern 1 
Provinces. The introiluc-tion of in 
varieties of plums in this Proviiu'.c is 
one of the few import, ant project; 
this Farm lias carriful out succe 
Some observations on the impi-ovci, 
fruit stock have also Ixmm; recordcu 
reports of this Farm. 

The Punjab and (Central Provinces 
ments of Agricultnr<» hav(t also doi 
work in this line. Tn tlie Punjab, a 
Department of Horticultun^ has been 
ly organised, and fruit work is 
progress. 

The Bombay Department of Agr 
organised their horticultural work as 
1908, when the investigations on fru 
were allied with botanical researcl 
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records sliow tliat a fair attempt was made 
to study tlio needs of the industry in the 
various parts of the Presidency, ‘ and to 
indicate possible lines of research to be 
adopted to solve the problems of the fruit 
grower. 

It was in 1921, tliat the Bombay Depart- 
ment of Agriculture took the lead and 
organised a special liorticultural branch 
with a view to solve the various problems of 
fruit growing in the Presidency, A great 
effort is made to bring the work of the 
Bombay Department of irorticulture in line 
witli the recommendations of the Koyal 
Commission on Agriculture in India. Their 
activities to evolve improved strains of 
fruil, by seli‘ction, tlie study of tlie soils and 
tluu'r relations to the growth of fruit trees, 
and the msirketing investigations are now 
well in hand. This department has also 
attiunpted Huc(*.essfully for t.he first time in 
the hist-ory of Indian fruits the problem of 
Export of Indian Fruit to the European 
markets. 

The Madras Presidency, Bihar and Orissa 
and Bcmgal are yet studying the means to 
establish their fruit farms and to stimulate 
research<‘s in this diiw.tion in the near 
future. 

It is obs(‘rved from the survey of work 
done tlnit the earliiu* attempts at horticul- 
tural res(‘areh were spasmodic and lacked 
continuity— a fa<d.()r which is essential to 
build up a really scientific structure. It 
may be trm^ that attempts have but 

poorly subs(*.nbe<l to the industrial benefit 
of t.lu^ country, but. the importance of tln'i 
work cannot Ixdittlesd, as a Ix^ginning had 
to be made perliaps in this very manner. 

It. may Ix^ ch^arly sl.ated here that alt.liough 
t.lie fruit, industry and n^searclu^s towards 
its (levcdoprnent., now form th<^ major part 
of the activities of most of the agriculturally 
advanced countries of t.he world like Italy, 
France, ami various states of the Dnitiai 
States of Ameri(*.a, almost <wery (country 
st.art.ial her work under equally umieveloped 
eondit.ions. It is only with steady and 
thorough research ami organisation t.Iiat 
they have built up tludr modern industry. 
Italy could not liav(^ h(d<l the monopoly of 
fruit i>rodiicts if slui had not staked millions 
of liras in finding ways and means to im- 
prove the (piality of their fruit crops and 
develop(‘d a system of handling and market- 
ing them efBciently. The United States of 
America could not have developed their 
fruit industry to the present high level, if 


they had not spent millions of dollars in 
fruit researches, nor could the French have 
boasted of their high efficiency if their 
Government wore holding back the expendi- 
ture of their gold. The same principles 
hold good to tlie conditions of the present- 
day India. Jt is feared that no develop- 
ments in this direction are possible, with- 
out properly organising and following up 
researches on fruit. 

It is surprising to note that in India the 
majority of i.lie Provinces liave not as yet 
establislied even a fruit farm where such 
rcscai'clies can bo carried out. But it is 
recently announced that tlie Imperial Coun- 
cil of Agricultural Ttosearch has taken the 
initiative in this direc-tion and has agreed 
to finance some of the Provinces in estab- 
lishing their fruit farms. 

The importance of fruit researches .till 
recently was not fully recognised by any 
Departimmt of Agriculture in India, and 
probably it is this fac.t which largely accounts 
for the neglect of these researches. 

SCOPKi Foil WOIITC. 

Even at present as explained above, almost 
every branch of the Indian fruit industry 
remains still to be explored fully and the 
Science presents a wide field for active 
research. TJio chief lines of work for the 
development may be classified under the 
following heads : — 

1. Iiriprovemeut in the (juality of seexls 

ami niirsi^ry stock and their standard- 
isation. 

2. Improvements in the methods of culti- 

vation and the (iontrol of diseases. 

Efficiimcy in transport and safety in 
(leliviuy of fresh fruit.. 

•1. Improv(unent in tlu^ system of market- 
ing and storing fruit. 

r>. Proper utilisation of tlie surplus pro- 
duce. 

The Royal Eommissiou on Agriculture in 
India have devotixl a cliapt.er in (.heir report 
to horticulture and plantaliions, and have 
indicated the possihh*! lines of resiMirc.li to be 
conducted for the developimmt of the fruit 
industry. The (Commission report : There 
is, how(W(U', much important research work 
to be done, notjibly in selecting and classify- 
ing root stocks. The aggregate number of 
fruit tre(‘,s in the (*,ountry is very large and 
an improvement in (piality alone, quite 
apart from th(i increase in number, would 
confer great benefits on the people." The 
Commission further proceed to state that 
investigations into transport and markets 
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must form an essential part of any policy of 
active encouragement of either fruit or 
vegetable production. They also suggest 
that the possibilities of the home market 
for preserved and dried fruit and vegetables 
should be explored. 

In fact researches in all these directions 
must be conducted simultaneously, or else 
the immediate benefit of any investigation 
in any particular line cannot be felt. For 
example, it is now found possible to export 
mangoes to European countries, but it is 
not possible to make this a commercially 
practicable project until and unless suitable 
and more economical transport facilities are 
secured for this trade. Comprehensive 
researches in all allied lines are, therefore, 
essential to succeed in the development of 
an industry. 

(1) ISl’ow turning to the lines of research 
indicated above individually, it is felt that 
a great deal of investigation is required in 
selecting and standardising our fruit and 
vegetable before a desirable quality for the 
market is obtained. It is really not known 
if any definite effort is already being made 
in this line in India, as yet. Eeferenees, how- 
ever, are available giving expression to the 
necessity of these investigations and report- 
ing about certain abortive attempts made 
here and there. The disjointed nature of 
these accounts seems to bo due to lack of 
funds and policy and perhaps necessary 
amount of patience so essential in following 
up research. Investigations to improve the 
quality of seeds and nursery stock are 
imperative as they form the basis of the 
whole structure on which the industry can 
be built. 

(2) Improvements in the methods of culti- 
vation of our fruit trees, and tlie control of 
diseases and pests form another important 
aspect of this industry. A very fruitful 
research work can be undertaken to find 
out the suitability and adaptation of various 
varieties of fruit to soil and climatic condi- 
tions of different tracts. The physiological 
effects of various soils on the growth of 
commercial strains also require a careful and 
detailed investigation. The present tendency 
is to refer to foreign literature and to advise 
prospective growers to follow foreign treat- 
ments. Such advice is often found to be far 
from satisfactory, and in many cases it is 
found disappointing and ruinous. There are 
instances where hurried observations seem to 
establish facts which do not stand later 


tests. There are also instances whore app 
cation of foreign treatments lias complete 
destroyed plantations. There are also eat 
where money spent on treatment is n 
economical and the benefits which acorn 
discourage to follow such remedies. M< 
unfortunately, however, a disregard of tilio 
points even on the part of high authoriti 
has already proved a ruinous polio 
Eesearch in this line is expected to h(^ 
profitable as in any other line and proson 
a very great scope for work. 

(.3) The conditions with regard to ox 
and efficiency of transport and the safety 
goods during transit are at present extren 
ly unsatisfactory in India. This lino 
development embraces a wide field. T 
proper packing materials to suit tlie rcfpiii 
inent of the present means of transport is y 
to be designed. Eesearches are needed 
the ways and means of stocking and hanli 
packages and economically ti’ansportii 
them from the place of cultivation to t 
distributiug centre. Eesearches in tl 
direction appear to be of an inter- provinc 
nature and one can easily find reason w 
they are neglected. There is no inter-pi 
viucial activity at present so far as this aspc 
of fruit trade is concerned. All provinc 
are carrying on their work in a very a 
tight compartment manner. But no o 
can deny that this line of research forms 
very integral part of the development of t 
industry as a whole. It is no use having 
good quality of fruit if it cannot 
exported or transported to places 
demand. It is no use opening up lax 
plantations and spending money if t 
produce cannot be economically dist- 
buted. 

(4) The part which the system of mn 
keting plays cannot be sufficiently empb 
sised. A small amount of research work 
this direction has been done in India, b 
the findings could not be put into effect 
several other allied agencies and facte 
such as transport, packing materials ai 
freights, are not suitably harmonised. Tl 
Bombay Presidency, undoubtedly has tak< 
the lead in this direction. The Govenimei 
of Bombay have appointed a committee 
investigate this subject. It is anticipate 
that the line of development which tl 
Committee will suggest will be worth follow 
ing. These researches will be useful 
inter-provincial work. But there is a ne( 
for undertaking such researches in oth 
Provinces to solve their local difficulties. 
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(5) The utilisation of surplus produce of the 
Season is another line where researches lack 
in India. Eecently a couple of schemes 
such as the Manufacture of Lime Juice in the 
liombay Deccan and the Establishing of a 
banning Laboratory in the IS'orth-West 
l^routier Provinces have appeared before the 
public. Beside these schemes, there does not 
Seem to be anything else of much interest. 
The failure of Koonoor Laboratory of course 
Jias caused some setback in this direction. 
Of course, the best way to get over such a 
difficulty is to have well-considered projects 
before money is invested and effort is made 
to carry on the work. The failure of one 
scheme should not necessarily discoui'age 
the carrying out of another. There is no 
denying of the fact that failures in re- 
searches will be as common as successes if 
not more. 

The above outline will siiow that prac- 
tically every aspect of fruit industry remains 
to be studied. Considerable preliminary 
experimental work must be conducted 
probably at considerable expenditure to 
organise researches in this direction. It 
■will not be out of place to mention at this 
stage the chief ways by which fruit re- 
searches can be successfully carried out. It 
is suggested that the fruit researches must 
1)0 classihed as the Gentral Subjects and 
■fche Provincial Subjects. 

The following research work may be 
included in the list of Central Subjects : — 

(a) Eesearclies relating to the import and 
export of fresh fruits and fruit products. 

(b) The problems connected with the 
marketing of fruit including transport. 

(V) The investigations relating to the pre- 
servation of fruit and the manufacture 
of their products. 

Other researches are more of a provincial 
nature and may be left to the Provincial 
I departments to follow. Those can be 
grouped as follows: — 

1. Investigation connected with the 


formation, structural fertility and manage- 
ment of soils suitable for fruit culture. 

2. The study of various climatic condi- 
tions, their suitability to the growth of 
various crops and the selection of suitable 
commercial varieties. 

3. The work of propagation. 

4. Problems connected with the lay-out 
and general cultural operations. 

5. The extension of area under different 
crops. 

Such a division of work in dealing with 
fruit researches is indispensable. As may 
be seen from the items put under the 
central subjects they involve an all-India 
and inter-provjncial activity. The Central 
Government is the only competent authority 
lhat can handle questions and problems of 
such wide dimensions. The present adminis- 
trative restrictions do not allow the 
Provincial Governments to pay any atten- 
tion to these subjects. Even if they tried, 
they would find it not only an expensive 
affair owing to lack of facilities but also an 
irksome matter causing delay at eveiy step. 
Then the Provincial Governments have not 
the necessary freedom of action in these 
matters. ISTecossary rules and regulations of 
Government in developing an All-India 
Industry can be framed and issued by the 
Central Government alone to make them 
effective. 

The fruit industry and research in it are 
in fact in their infancy. Its importance is 
always overshadowed by other agricultural 
developments, thus throwing in the back- 
ground these reseaiches. It is anticipated 
that with the present awakening in Agricul- 
tural Department these researches will be 
given equal place as those relating to other 
agricultural industries. Tlie effort which is 
required to be made to develop this industry 
and put it on a sound footing is not in any 
way less expensive and less cumbersome 
than other developments and these activities 
should not be considered of less importance 
as it is commonly understood. 
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The Colouring Matter of the Seed-Coat of 

Abrm p7*ecatorius, Linn. (Scarlet Variety). 

The first attempt towards the isolation of 
the colouring matter of Abrus seeds was 
made by Sarkar (Biochem. J., 8, 28i-8G, 191 1) 
who extracted two colouring matters, yellow 
and scarlet, by soaking the crushed seed- 
coat in water and finally separating them 
with ether. He purified the scarlet colouring 
matter by preparing the insoluble copper 
salt and from a study of some colour re- 
actions concluded it to be a tannin sub- 
stance. The next reference that “ antho- 
cyanin is sometimes developed in the cells 
of the testa of seeds of Abrus'' is recorded 
in Onslow’s book {The Anihocyanin Figments 
of Fla7iis, 1925, p. 30). 

The present author has, however, been 
able to isolate an anthocyanin and gallic 
acid from the seed-coat. The presence of gallic 
acid probably confused Sarkar to come to the 
premature conclusion that the colouring 
matter of Abru^ preeatorms was a tannin 
substance. The anthocyanin has been named 
abranin. 

Hot aqueous extract of the crushed 
seed-coat is precipitated with excess of lead 
acetate. The lead salt is macerated with 
glacial acetic acid in the cold and the filtrate 
which is of a pink red colour is precipitated 
with ether till the pink colour of the solution 
just disappears. The colouring matter is 
obtained by decomposing the precipitated 
blue lead salt in ethyl alcohol (98%) sus- 
pension with hydrochloric acid and finally 
precipitating the filtrate with ether. The 
crude abranin chloride thus obtained on 
purification in the usual way and on remain- 
ing over calcium chloride in a vacuum desic- 
cator melts at 178-79° with previous 
sintering. Gallic acid is obtained by de- 
composing the lead salt that is recovered 
on concentrating the acetic acid filtrate. 

Abranin chloride isomerises readily in 
neutral solvents like water, methyl and 
ethyl alcohols, etc. Its colour reactions 
have been studied. The sugar of hydrolysis 
of abranin chloride has been identified 
to be glucose. Abranin picrate, prepared 
in the usual way, has been obtained 
in the form of chocolate-red plates and melts 
at 149-50°. Determination of the distribu- 
tion number of the substance confirms it 
to be a monoglucoside. The absorption 


spectra of the colouring matter in 
alcohol-hydrochloric acid have been s 
Narkndhanath Gh^ 
Chemical Laboratory, 

Allahabad University, 

Bece^nher 10^ 1933. 


Bacteria in relation to Soil Fertilits 
Crop Yield. 

‘‘A PROBABLE correlation betwet 
fertility, crop yield and the nuin 
Microflora has been suggested by 
workers. The writer while work 
JRothamsted on Hoos-field (Permane 
ley) plots was able to show that a 
tion existed between soil fertility 
growth and the number of Bacteri 
soil. Since his return to India he h 
engaged in making Microbiological 
gations in connection with the reck 
of Alkali soils. The reclamation ^ 
being carried on barren lands in the 
and these cover a good deal of arei 
Province. Soils were brought fre 
experimental fields ^ith a soil boi 
surface soil 0"-6". About half a 
plantings were done. The medium u 
Thornton’s Mannite Agar. The fo 
dilutions were made: — 

1. 25 grams of soil in 250 c.c. of watc 

2. 1 c.c. of (1) in 100 c.c. of water[l/f 

3. 1 c.c. of (2) in 100 c.c. of water 1/: 

Total number of colonies were ( 

after a week’s incubation and the 
taken from the five plates examined 1 
plot. The yield of rice crop is take 
indication of the state of reclamat 
the stages of reclamation which ar< 
nised at the Ohakkianwali Eecla 
Farm (Punjab) are as follows: — 

(a) If the yield of rice crop is 12 i 
or below, the land is only partit 
claimed. 

(b) If the yield of rice crop is I 
12 to 20 maunds per acre this indie 
advance of reclamation over (a). 

(c) If the rice crop is 20 maun 
acre or over then the land is consid 
be fully reclaimed. 

With a view of obtaining com 
which would indicate the stage of rt 
tion reached the writer has been eng 
carrying on work on the quantitative 
of Bacterial numbers in the differen 
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of soils produced during the process of 
reclamation. 

These replicated studies liave shown that 
q^uantitatively the number of Bacteria is 
di£f^3:ent in various plots reclaimed and it 
is of great interest to note that there seems 
to 1)6 a definite correlation between soil 
fertility as indicated by the crop growth and 
the number of Bacteria. Thus different 
plots of reclaimed soils^ namely, those which 
give a yield of (i) over 20 maunds, (ii) 
"betAveen 32 to 20 maunds, (iii) below 
maunds show Bacterial numbers of 
the magnitude of 19,750,000; 11,250,000; 
3,250,000; and 5,260,000 per gram of dry 
soil respectively. 

A similar correlation has recently been 
established by Dr. A. N. Puri [Punjab 
Irrigation Research Laboratory Memoirs {in 
^ 7 -ess)] between the degree of alkalisation 
or saline contents and the crop yield, the 
greater the saline contents, the lesser the 
yield and vice vena. 

These observations seem to indicate that 
d-uring the process of reclamation of Alkali 
soils different plots giving different Eice 
yields have Bacterial population also differ- 
ent, the number of B^acteria having a cor- 
relation witli the crop yield.'’ 

Jagjiwan Singh Ahluwalia. 
Botanical Laboratories, 

Grovernment College, 

Lahore, 

JDecember 15^ 1933, 


The Velocity of Light. 

Alaraby in a brief note on the decre- 
ment of the velocity of light^ mentioning 
Be Bray’s article*-' gives us to understand 
that the details would be published in the 
JT-wd. J, Phys, and the Phys. Rev, Hence it 
would be premature on our part to question 
his conclusions, yet we have no hesitation to 
contend that so far we are not in possession 
of even a single definite experimental evi- 
dence to point out the decrement in the 
actnal velocity of light. So any mathemati- 
cal account calculated on the basis of the 
results up till now obtained certainly would 
prove erroneous. All the experimental results 
of the velocity of light so far quoted and 
derived only go to show that each experi- 
ment has led to obtain higher accuracy in 

^ Curr, Sci., 2, 244, 1934. 

^ Nature, April 4, 1931. 


the result and we are yet to determine th< 
value of the ^constant’. Michelson himseli 
after declaring his result*^ obtained in 192 J 
mentioned that in the succeeding year h( 
would be able to ‘ furnish results four or five 
times more accurate 


In Nature of Oct. 22, 1927, p. 602, De Bray 
has provided a table of experimental values 
of the velocty of light, indicating seven 
trustworthy determinations. Plotting the 
results we obtain the following graph which 
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is something of a sort of a sine curve and 
not merely a straight line inclined to the 
axis of time as mentioned in Nature of April 
4, 1931, p. 522. De Bray secures a straight 
line in the graph as he only considers the 
results obtained after the year 1902. We 
maintain that if the curve fails to tend 
asymptotically it is because we have not as 
yet reached the value of the ‘ constant ’. 

Admitting for a moment the determinations 
as indicating the decrement how is it that 
the velocity of light invariably decreases in 
an ^excellent linear law of variation’ in spite 
of the earth’s magnetic field of varying 
intensity. 

Even the General Theory of Eelativity is 
not definite on this issue. 

M. Karim. 

C. M. BhaskerEao. 

Aligarh, 

February 6', 1934, 


^ Nature, Dec. 6, 1924, p. 831, 
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I HAVE read witli interest the remark made 
by Messrs. Karim and Rao about my note 
concerning the velocity of light (Gurr. 
Sci., 2, 244, 1934). 

Of course due to many reasons no definite 
experiment has been carried out to study the 
variation in the velocity of light. Assuming 
such a variation without any reason and 
formulating a mathematical structure on 
this basis would be undoubtedly completely 
wrong. At this place we can ask the 
question ; can wo try to understand the 
results obtained by different observers from 
time to time in light of the Theory of 
Relativity (Vrkljan, Zeit. f. Physilc, 63, 
p. 688, 1930 and others) that seems to predict 
a variation in the velocity of light ? 

It is evident that the results obtained by 
different observers as quoted by Be Bray 
are not accurate. A graph has been drawn 
by Messrs. Karim and Rao that they state 
to be like a sine curve — which is not a sine 
curve — the existence of such a curve will 
mean a periodic variation in the velocity of 
light. About the other letter of Be Bray 
{Nature, April 4, 1931) they mention about 
the straight line and explain that the 
curve fails to tend asymptotically it is 
because we have not yet reached the value 
of the constant.” I do not see how the 
asymptote comes in a way and what it has 
to do with it. Next they have pointed out 
about the magnetic field variation of earth 
mentioned by De Bray. As no definite 
relation expressable in equations has yet 
been found out, as to what will be the 
nature of variation it is difidcult to say with 
certainty as to how the light should vary. 

Plere are we not justified to study the 
problem from the point of view of an expand- 
ing universe in which we may predict such 
an occurrence ? 

It seems so revolting at this stage to 
make a statement about the velocity of 
light, which would no doubt take at least 
hundreds of years of carefully observed data 
with more elaborate electrically measuring 
devices for finding out the velocity of light. 

It would be interesting to note that it has 
been pointed out in Nature (Feb. 3, 1934, 
p. 169) that periodic variation in the velocity 
of light as observed at Mt. Wilson {Nature, 
130, 15, July 2 ; 277, Aug. 20, 1932) has been 
construed by the authorities of Mt. Wilson 
in Science Service to be due to some 
seasonal instrumental error. The best value 


of the velocity 299,774 Km./sec. i 
not going to change by more than 

two in the last figure. Pea 

Pearson are carrying out further in 
fcion with better methods, and v 
have to wait for years till definite rei 
obtained to prove that our tin 
calculations and expectations are wro 

M. Ala 

Lyceum, 

Arrah, B. and O., 

March 12, 193i, 


On the Occurrence of Sori on the i 
Surface of the Leaf of Nephrole^ 
dctvallioides var. furcans. 

Occurrence of sori on the upper si 
the leaf of leptosporangiate ferns i 
uncommon. As far as I know this i 
ed in : Aspidium (F) anomalum {Pol 
aculeatum) (Hooker^), Deparia 
(Thompson-), Poly podium lepido. 
proUferum, Asplenium trichoynanes 
pendium vulgare (Moore^) and in tl 
ful case of Acrostichujn (BJiepi 
peltatum (GoebeP). In the present 
sori are superficial, borne on the u 
face and are always terminal on 1 
veins which do not reach the leal 
(Figs. 1, 2, 3). They are all im 
developed, the indusium is scaly, pe 
white in colour and, as a result, 
appear as white intramarginal patcl 
the margin of the pinnules. Tlie sp 
are normal leaves all the pinnulei 
the otherwise normal sori in regul 
and the phenomenon cannot be re^ 
this case as anomalous, abnormal 
dental. I have examined over a 
pot plants, and only 4 or 5 of tl 
normal sori on the under-surfac( 
pinnules, and that too, only in 2 o] 
in each plant. It seems that the 
giving up propagation through asex 
The plants, in two pots, that ha 
this phenomenon are still growl 
garden. 


1 Hooker, Species Filicum, 4 , p. 27 ; 

1 , p. 217. 

2 Thompson — Trans. Roy, Soc., Ed 
837-856. 

3 Moore, “Note on some Snprasorif ere 
Journ. Linn, Soc,^ 2, pp. 129-30. 

^ Goebel, Organography, Part II ( 
pp. 486, 493-94. 
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Prof. Bower°, who holds the abaxially 
superficial position of the sorus as derived 
from the primitive distal or marginal posi- 
tion as a result of ‘ phyletic slide ’ (pp. 219- 
22; also Ann, Bot,, 28 , p. 326), regards 
the above cases as anomalous {cf, Goebel, 
p. 494). Thompson, however, does not agree 
with Bower. He considers that these 



Fig. X. 



Part of the Sporophyll showing Sori on the 
upper surface. Size normal. 



Fig. 2. 

. A Pinnule. X2. S — Sori. 

occurrences of adaxially superficial sori are 
in consequence of certain yet undetermined 
conditions (p. 855). But both of them seem 
to agree with Goebel that the sporangia in 
general strive for a position on the under 


5 Bower, The Ferns, 1, Chap. XII ; cf, also Ongin 
of a Land Flora, Chap XL. 

4 


Fig. 3. 

A Sorus in cross-section : Camra lucida drawing. 

Semi-diagrammatic. X 300. i — scaly indusium. 

UE. — upper epidermis. 

side of the leaf the more the portion of the 
sporophyll bearing the sporangia is con- 
structed like a foliage leaf ” (p. 491). 

From a study of the primitive groups of 
pteridophytes, living and fossil, where the 
adaxially superficial position of the sporan- 
gium appears to be the rule, the present 
writer is inclined to suggest that the almost 
normal occurrence of such cases in so many 
diverse groups of leptosporangiate ferns 
might refer to a stage abandoned in the phy- 
letic march in the position of these organs 
from axis — axil — upper-surface— intramargin 
— margin — under-surface of the leaf for ‘'the 
imperfectly developed parts have played im- 
portant rdle in arguments on Evolution” 
(Bower, p. 162). 

Gieija Pkasanna Majijmdak. 

Department of Botany, 

Presidency College, 

Calcutta. 

Febnia7^y 19, 1934, 


Isomerism in Chloralides. 

Eecently Chattaway and Bell {J, 1934, 
page 43) have studied the isomerism of the 
condensation products of chloral with some 
phenols. 

We have also been working on the iso- 
merism of chloralides derived from a- 
hydroxy acids, the preliminary note on 
which was read at the meeting of Chemistry 
Section of Indian Science Congress, Bombay, 
1934. 

In view of Chattaway and Bell’s paper, 
we think it necessary to publish some of 
our results. 

From the condensation products of differ- 
ent a^hydroxy carboxylic acids with chloral 
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hydrate (in presence of HjjSO^), two ehlora- 
lides have been obtained after careful 
recrystallisations. Thus, d-tartaric, racemic 
and lactic acids have each given two chlora- 
lides. 

Cliloralides of Melting Points 

(^-tartaric acid ..(i) 162° and (ii) 176° 
Bacemic acid . . (i) 160° and (ii) 215° 

Lactic acid . . (i) 62° and (ii) B. P. 212° 

(Merck’s) 

Lactic acid chloralides are being carefully 
studied. 

This line of investigation will greatly help 
to remove the discrepancies that are found 
with regard to the melting points of the 
chloralides already recorded in literature : 
some of them maybe due to cis-trans-isomers. 

IfT. M. Shah. 

E. L. Alimohandani. 

Karnatak College, 

Dharwar, 

March 5, 1934, 


The Structure of Singly Ionised Selenium. 

In continuation of the work of the writers 
on Se III* the analysis of the spectrum of 
singly ionised selenium has been completed. 
The source employed was the ordinary 
discharge tube, wherein pure powdered 
selenium was heated. The very extreme 
ultraviolet region, the vacuum spa^rk be- 
fcwaen aluminium poles tipped with metallic 
selenium served as a .convenient source in 
addition to the discharge through capillary 
tubes. 

This spectrum was observed to be similar 
in many respects to the spectrum of As I.t 
The intervals 5s — '^Pg, and 5s 
are found to be 1483-5 and 1920-9 re- 
spectively. Adopting a value of 5s ^P 3 = 
76320 calculated from appropriate series 
members the absolute values of the various 
energy states characteristic of Se II could 
be obtained. Some of these are : 

5s =P,=73638 
5p ^D3=58932 
5p ^P3=56602 
5p ^S2=55692 

The intervals of 5p terms are 412-7, 
1356-4 and 1730*6 while the 5p ^P term 
intervals are 3728-1 and 1621*2. A full 


* Curr, ScLt June 1932. 
t A, S. Eao, Proc, Phys, Soc,^ 44 , 594, 1982. 
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report of the results obtained will be pi 
lished shortly in the Proceedings of 
Royal Society of London. 

S. GOPALAKRIt^UNA MUllTTi 

K. R. Rao. 

Science College, 

Andhra University, 

March 8, 1934. 


Spectrum of Ce IIL 

Mr. Dabholkar, in a note published in 
February issue of Current Scienee, has in 
some observations on my work on 
regularities in the spectrum of doubly ion 
cerium. The error pointed out by 
regarding the classification of the lin 
2238-69 is only a case of misprint. If 
would be kind enough to look into my pf 
again, he would notice that the coinbina 
A — Ic is to be replaced by 5d“ — fc. 

fact that 44655*1 is given as one of the t 
values should have made the change cl 
It may be pointed out here that the 
quency differences in my analysis of Co 
lines were mostly found to be correc 
within -1 frequency units. The anal 
explains practically all the strong lines 
there can be no doubt about the genuine 
of the terms which have been disco ve 
The fixing of J and K values of the tern: 
a spectrum like that of Ce II C can, 
obvious reasons, hardly be expected 
indicate anything more than a pers 
opinion, and it is therefore needless to e 
into a discussion of this aspect of the m£ 
here. 

P. N. Kali 

Department of Physics, 

Government College, Lahore, 

March 16, 1934. 


Oxidising Agents as Fertilisers. 

It has been shown in a previous comm 
cation^ that improved growth of seedl 
can be obtained by treating soils, mam 
or otherwise, with different oxidising ag€ 
As the results were of much scientific intc 
and, at the same time, indicated possi 
ties of extended practical application, 
ther work was carried out growing diffe 
plants in pots as well as plots, and stud;5 
the influence of various treatments on g< 
ral growth and yield of crop. 


1 Nature, 132, 1001, 1938. 
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It was observed that vigorous oxidising effects when applied, as top dressings, at 
agents like potassium pernianganate or least a fortnight after sowing or transplant- 
hydrogen peroxide were effective when ap- ing as the case may be. In all the cases, 
plied either before the organic manure or at the improvements were noted to be all- 
the same time with it: they tended to round, shoot height, leaf area, tillering and 
depress the yield if applied as top dressings grain formation being favoured by the treat- 
2—3 weeks after sowing. On the other hand, ment. The following are some of the results 
milder agents like the oxides of iron or obtained : — 
manganese produced the most favourable 

Table I. 

POT EXPERIMENTS. 


Yield in Grams 


Treatment 

Ragi (Eleucine coracana) 

French beans (Pliraseohis 
vulgaris) 


Grain 

I Straw 

Pods 

1 Stdih and 

1 root 

Pot Experiments. 





Soil (30 lb.s.) 4“ Seed-cake (30*0 g.) + Super 
(3*0 g.) Potassium nitrate (2*0 g.) + 

Potassium sulphate (1-5 g.) (Control) 

296-4 

115-7 

67-4 

22-0 :: 

Control -f FeoOs (30*0 g.) applied as top dress- 
ing 

343-7 

^ ‘ 124-5 

102-8 ’ ' 

26-8 

Control + Mn02 (7*5 g.) 

343-2 

116*4 

104-0 

28-2 

Control -(- PTaOo (50 c.c, of 6 per cent.) 

319-6 

,120-3 ^ 

80-7 

24-l' 

Control -1- KMn 04 (3*0 g.) (applied before sow- 
ing) 

398-4 ' 

146-9 

72-7 

23-6 

In Small Plots (484 sq. ft. in each case). 

Unmanured (Control) 

1430-5 

1550-9 


f 

A A 

Unmanured + oxidising agents KMnO^ (a^ 

100 lbs. per acre) 

2060-9 

1786-0 


1 

a 

Fertilised with farmyard manure alone (3 tons 
per acre) (Control) 

2181-3 

2100-4 


• * 

Fertil&ed with KMnO^ (100 lbs —per acre) 
(applied together with the farmyard manure) 

2870-0 

2797-0 


A A 

Fertilised with KMn0.i (100 lbs. per acre) 
applied in stages after the farmyard manure 

2306-9 

2313-5 


• 0 


The above observations have been sup- 
ported“by a number of other results so that 
it may be concluded that whether any 
manure is applied or not, treatment of the 
soil with oxidising agents leads to beneficial 
results. 

The practical significance of some of the 
foregoing observations would be realised 
when it is stated that in many countries, 
tropical as well as temperate, there are 
vast tracts of land which are rich in iron or 
manganese — particularly the former — and 


contain high percentages of the correspond- 
ing oxides so that one has only to grind up 
rocks containing them and apply them to 
land in the desired proportion. Since it has 
been observed that even soils which are 
naturally rich in iron respond favourably to 
the treatments, it may be inferred that all 
soils would give increased yields as the 
result of applications of top dressings of 
iron or manganese oxides. ' ' 

The quantities of available'-mineral oxides 
— particularly that of iron— are far in excess 
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of the requirements of metallurgical indus- 
tries, so that there is no fear of shortage of 
raw material for the latter. There are also 
vast supplies ol low grade minerals which 
are unsuitable for other purposes and which 
could, with advantage, be utilised as ferti- 
lisers. The results of the present enquiry 
should also prove of value to the synthetic 
fertiliser industry by leading to the produc- 
tion of a new type ol fertiliser which, in 
addition to supplying the mineral or nitrogen 
requirements of the plant, also facilitate the 
oxidation changes in the soil. 

The fertilising action of different oxidising 
agents raises a fundamental question as to 
how they react with the soil and what effect 
they have on soil microflora and microfauna. 
As already observed, there is increased 
oxidation of organic matter resulting in 
greater evolution of carbon dioxide from the 
soil. This oxidation cannot, however, be 
correlated ' with microbiological activity 
which is prominent only immediately after 
the application of organic manure. The 
beneficial effect is best observed, at any rate, 
in the case of metallic oxides, only under 
conditions when micro-organisms are not 
actively functioning so that the oxidation 
changes observed in presence of the former 
would appear to be largely due to purely 
non-biological reactions. 

A further question of practical importance 
which arises in this connection is as to 
whether it is desirable to adopt any system 
of fertilising which would lead to the rapid 
depletion of organic matter from the soil, 
whether it is not more important to devise 
means to conserve Carbon and Nitrogen in 
the soil rather tlian hasten their destruction. 
The observations of the present authors as 
also those of other workers in the field have 
shown that most cultivated soils, particularly 
in the tropics, have very poor retentive 
power for organic matter and that they get 
rapidly depleted irrespective of the quan- 
tities of organic manures applied to them. 
Owing to the favourable climatic and other 
conditions, the decomposition goes on practi- 
cally all round the year so that the added 
manure possesses very little residual value. 
In the light of the above, it would appear to 
be more profitable to hasten the decomposi- 
tion of organic matter during the lifetime of 
the crop for which it is applied and thus 
obtain the benefit of the increased yield 
rather than lose the unused residue after 
harvest and during periods of fallow. The 
quickened decomposition would only help to 
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hasten the normal cycle of Oarb' 
Nitrogen in nature so that the f( 
observations would suggest the pos£ 
of a new system of fertiliser practic 
would take advantage of the processe 
ring in nature rather than devise r 
oppose them. Further work is all 
progress to extend the above and 
observations, but it is also hoped th 
workers would verify our findings £ 
help towards further elucidation 
practical significance. 

V. SUBRAHMA 
0. E. Hariha 
E. Eajagopa 

Department of Biochemistry, 

Indian Institute of Science, 
Bangalore, 

March 1934, 


The Valence Angle of Oxygen in Di 
Oxide and Ethylene Oxide. 

The modes of vibration of a sy] 
non-linear triatomic molecule of 1 
XYg have been worked out by ] 
Dennison and otliers. The thre< 
mental frequencies in its vibration i 
are shown by these authors to be f 
of the valence angle of the atom 5 
the binding forces between X and 
between Y and Y. From a knov 
the vibration spectrum of the moh 
can, therefore, calculate the valer 
of' X and the biuding forces bet> 
atoms. 

The valence angle of oxygen in 

CHsV 

oxide >0 calculated in this 
OH3/ 

from its fundamental Eaman fr< 
1102, 416 and 921 cm.’S is found to 
102®. This is very near the te 
angle of 109*5° usually supposed i 
tical discussions to represent the 
angles. On the other hand, in th 

cyclic compound ethylene oxide ^ 

we calculate the valence angle in 
manner, it comes out much smal 
principal Eaman frequencies of t 
pound, as measured by me, are 865. 
1151 cm.'^ and they give for the 
value of only 61°. The smaller 
this compound is evidently due 
presence of a chemical bond betwee 
carbon atoms, which is absent in 
oxide; the bond will naturally 1 
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two carbon atoms close together, and thus 
diminish the valence angle. 

The large discrepancy between the angles 
in the two compounds is supported by 
independent evidence. The permanent dipole 
movements of dimethyl oxide and ethylene 
oxide are 1-29 x 10"^® and 1-88 x 10’^® e.s.u., 
respectively, the latter value being thus 
much larger. Indeed the two moments bear 

a ratio = 0-69, which is practically 

the same as the value = 0*74, which 

we should expect from their relative valence 
angles. 

In connection with the above calculation 
of the valence angles from the Eaman 
frequencies, we should add that in both the 
compounds the binding forces between the 
atoms come out of the proper magnitude. 

N. Gopala Pai. 

210, Bowbazar Street, 

Calcutta, 

March 25, 1934- 


A Note on the Disintegration of a~Particle. 

In a recent .paper announced in Current 
Science, 1933, and since published in Phil, 
Mag,, 14, p. 1097, 1933, we have derived 
the wave- statistical formula connecting the 
disintegration constant and the velocity of 
emission of a-particle, viz,, 


A = Con8t. — , . 

hi cot Wq 


— 2^(2wo— sin 2wo) 


where E = the energy of the a-particle, 
yQ=the critical radius of emission, 

and = which a = This 

° 4/c h 


formula has been shown to closely agree 
with the experiment. From our tlieory we 
also obtain an interesting formula for the 
critical radius of emission, viz,, 


47rmz*e- 


being independent of the velocity of emission 
as it should be. It is, however, inversely 
proportional to the effective atomic number 
z*. This appears quite natural when it is 
remembered that the packing of the nucleus 
increases with z* and so the emission is 


likely to take place even from a smaller 
For radium emanation Equation (2) gives 
yo = 1 * 2 x 10 -^'^ cm. 

On the other hand, with decreasing z*, y^ 
increases and so the density of matter within 


the nucleus decreases. Ultimately a limit i 
reached when the damping coefficient or, ij 
the language of wave- statistics, the viscosity 
of the corresponding phase space become: 
vanishingly small and there is no longa 
spontaneous disintegration. Let us tak( 
the case of hydrogen, for which Equation (2 
gives y^ ~ lO”*® cm. There being no sponta 
neous disintegration in this case, the critica 
y^ should correspond to the size of th< 
hydrogen nucleus consisting of a singh 
proton. It is significant that yo thus obtain 
ed is exactly of the right order for a fre( 
proton. 

We shall conclude with a few remarks or 
the parallel wave-mechanical theories given 
by Gamow, Sexl and others. It may be 
noted that they do not obtain any expres* 
Sion for the critical radius of emission 
corresponding to the wave-statistical Equa- 
tion (2). However, their equation for the dis- 
integration constant is more or less similar 
to our equation (1). The important dilfer- 
ence arises on account of their dropping 
the unknown constant which should involve 
the unknown normalising factor and some 
other unknown constant. They define 

A .= where G is the transmissibility and 

T = V being the velocity. It, however, 
appears to us that within the hard core r 
can only be proportional to ^ and not 

equal to it. This explains the latter con- 
stant. That the normalising factor has been 
dropped is evident from Sexl’s rigorous 
treatment of the problem in Zeit, f, Phys., 
56, p. 62, 1929 and 81, p. 163, 1933. 

K. 0. Kab. 

A. GANGtlLI. 

Physical Research Laboratory, 

Presidency College, 

Calcutta, 

March 26, 1934. 

The Effect of Magnetic Field on Streams 
of Charged Particles, 

About three months ago I announced the 
results of some of my observations on the 
effect of magnetic field on charged particles 
in motion. A short press report of this work 
was published later on in several newspapers 
in different parts of India on or about the 
22nd January 1934. The following is a 
summary of some of those results obtained 
by me r — 
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(1) I observed that streams of fine gas 
bubbles evolved during electrolysis, which 
rose vertically upwards, were deflected by a 
magnetic field in a direction at right angles 
to the field. The direction of this deflection 
was reversed by reversing the magnetic field, 
and the extent of the deflection was found 
to depend upon the strength of the field. 
The deviation was different in the case of 
different gases evolved during the electrolysis 
of several solutions. Thus, during the 
electrolysis -of sulphuric acid the bubbles of 
hydrogen gas were deflected in one direc- 
tion and those of oxygen in the opposite 
direction, thus indicating that they were 
oppositely charged. 

(2) Streams of hydrogen gas bubbles 
evolved during the decomposition of acids 
by metals like zinc, which is a purely chemi- 
cal reaction, were not appreciably deflected 
by the magnetic field; but when a pure 
zinc piece with a copper wire wound round 
it- was immersed in sulphuric* acid, there was 
an immediate evolution of hydrogen gas 
bubbles, which were certainly deflected by 
the magnetic field. Thus in the cases ex- 
amined by me so far the gas bubbles evolved 
during purely chemical reactions were not 
charged, whereas those liberated duridg an 
electrochemical reaction were electrically 
charged. I am at present making a syste- 
matic study of the effect of the magnetic 
field on the gas bubbles evolved in reactions 
of different types, and I expect that the 
results will throw light ou the nature of 
these reactions. 

(3) Further, I have found that streams of 
charged colloidal particles moving under the 
influence of an electric field were also 
deflected by a magnetic field, the direction 
of deviation depending upon the charge of 
the particles. 

The fact that charged particles like the 
electrons, a-particles, etc., are deflected has 
been well established by the classical 
researches of Sir JF. J. Thomson and others, 
and the idea underlying the above-mention- 
ed observations of mine is therefore not 
altogether new. Nevertheless, the interest 
in my observations perhaps lies in the 
extension of the idea to the case of the 
charged colloidal particles, gas hubbies, etc., 
and particularly in the application of the 
phenomena observed by me to a number of 
important problems in modern physical 
chemistry. A short account of some of these 
applications is given below. 

Qne of the applications is in the deternii- 


[April 1 

nation of the mass of tie individual cha 
particles in colloidal solutions, suspens 
etc., by measuring the deflection of i 
charged particles as observed in an u 
microscope under the simultaneous acti( 
electric and magnetic fields. Fror 
knowledge of the extent of deflection, 
intensity of the applied fields and the cl 
of the particle, which is determ'ned sepa 
ly, the mass can be easily calculated. 1 
at present busy developing this techn 
An account of fjhe results will be publ 
in the near future. 

Another application is to the separatij 
diplogen (heavy hydrogen) from ordi 
hydrogen — a problem which is rece 
much attention at present. The method ^ 
I have adopted is as follows : — In the 
trolysis of water containing an acid ( 
alkali the electrode at which hydroger 
evolved was made of a fine platinum 
fused into one end of a narrow glass ti 
so as to expose only a very small porti< 
it to the solution, and conditions we 
adjusted as to give gas bubbles of pi 
caily uniform size. When the eh 
current was passed, a fine stream of bu 
was found to ascend upwards, but whe 
magnetic field was also applied the st 
spread out into different streams. I b( 
that I have thus been able to sep 
diplogen from ordinary hydrogen. 1 g 
present repeating these experiments t 
the most suitable conditions so as to 
firm these results. The importance of 
a method is obvious since, apart froi 
theoretical interest, it furnishes'~u^wi 
easy method of _^btaining :4ipl6g$>^^ a 
state and in a short time. 

A detailed account of these experir 
will be shortly published. I have al 
communicated a note on these observa 
to Professor F. G. Donnan, O.B.E., F 
(Lonfifon) and to Professor The Sve 
(Upsala) two months ago. Owing to s< 
interruptions in my work I have not 
able to complete it earlier. 

K.' Kbishnam 

Chemical Laboratories, 

College of Science, 

Nagpur, C.P.. 

March 28, 1934/- 


Vasicin and Pegaiiin. 

In a recent paper (Per., 67, 46, 
Spath and Nikawitz have ' advances 
constitution- I for an alkaloid,- pe^ 
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isolated from Peganum Harmola which bears 
a striking resemblance to yasicin II. Spath 
and Nikawitz have drawn attention to the 
possibility of peganin being identical with 
vasicin but since peganin could not be 
isomerised by alkali (as vasicin can be), 
they have left the question open. 


CHOH 

= OH2 


T 


CH 


CO 

CH-CHo-CH^OHo 
IT 

The main evidence on which the Spath- 
Kikawitz peganin formula rests is its oxida- 
tion to 4-oxyquinazoline 3- acetic acid whilst 
vasicin furnished 4-oxyquinazoline under 
similar conditions. 

A sample of vasicin which was left for 
2 years on examination has been found to 
have been considerably lowered in m.p. due 
no doubt to oxidation. Therefore, the 
question arises whether a similar partial 
oxidation could not have., occurred in the 
isomerisation experiment described by Ghosh 
et. al, {J. 1932, 2740). Against this we have 
to contend the fact that iso vasicin does give 
a hydrochloride m.p. 222° considerably higher 
in m.p. than vasicin hydiochloride and a 
mixed m.p. also shows considerable depres- 
sion. However, we are investigating this 
point further. 

The structure for peganin was also consi- 
dered by us for vasicin but was rejected on 
the following grounds : — 

(a) Vasicin like many 4-oxyquinazolines 
remains dissolved in alkaline solution and is 
not precipitated till acidified with acetic 
acid. This is incompatible with structure I. 

(b) Vasicin on interaction with acetic 
anhydride gives an acetyl derivative which 
is formed with the loss of a further molecule 
of water. On the basis of structure I such 
a dehydro-acetyl derivative cannot be 
formulated. 

. It is worthy of note that the acetyl deri- 
ygktive of peganin has been found to be an 
Spath and Nikawitz, loc, ciL), This 
fact also points to the two alkaloids being 



different. If so, then it is most interesting 
to note how closely allied they are. 

But on the basis of structure II, the for- 
mation of 4-oxyquinazoline 3-acetic acid can 
be explained if it is assumed that oxidation 
takes place via the intermediate III. 


OH 
■ I 

CH OH, 



NH 

, III 


In order to verify the structure for peganin 
(I) we have recently prepared the substance 
IV, m.p. 67°, 

00 

^N-Cll2-OH=OH:i 

N 

TV 

by the interaction of allyl iodide with 
4-oxyquinazoline in alkaline medium. 
Following Bogert, the substance has been 
formulated as a IST-alkyl and not an 0-alkyl 
ether because it is undecomposed by boiling 
hydrochloric acid at 110° and also is non- 
volatile in steam (c/., Bogert and May, Jour. 
Amer. Chem. Soc., 31, 508, 1909). More- 
over another low melting substance is formed 
in the reaction which undoubtedly is the 
0-ether. The low m.p. of the substance is 
against the structure I for peganin. 

Moreover, if peganin had been identical 
with vasicin, then the oxidation of this 
substance with hydrogen peroxide in acetone 
should give the two products, m.p. 1 68° and 
212° isolated from vasicin under the same 
conditions. We have found that IV can be 
Isolated entirely unchanged when oxidised 
by hydrogen peroxide in acetone under 
the conditions described by Ghosh et. al. 
{loc. cit.). 

The reduction of the substance IV with 
amyl alcohol and sodium has given a sub- 
stance B.P. 105-110°/3 mm. but unlike the 
very similar product from peg anin (m.p. 
69° -6) we have not yet been able to obtain 
it in a crystalline condition. Therefore, 
again, it seems that it is doubtful if peganin 
can be represented as I. We must state 
that the substance has a very characteristic 
odour reminiscent of the mother liquors m 
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the purification of crude vasicin 'which 
probably is also what Spath and Nikawitz 
mean by ‘ a characteristic odour'. 

Our investigation would be published 
elsewhere in a more detailed form. 

K. S. Narang. 

The University, J. N. Eat. 

Lahore. 


The Effect of Germination on the Reducing 
Power of Phaseolus mung- 

Since the discovery that Szent-Gyorgyi’s 
hexuronic acid or ascorbic acid is identical 
with vitamin 0, the reducing property of 
ascorbic acid has been sought to be used as 
a measure of the vitamin C-content of 
natural food-stuffs.^ The presence of other 
naturally occurring reducing substances like 
glutathione might be supposed to interfere 
with the specificity of this method of 
chemical assay. But substantial evidence^ 
has been brought forward to show that this 
method is a fairly accurate one for nearly 
all the food-stufls studied. It is known 
that vitamin C is produced during germina- 
tion and that germinated mung {Phaseolus 
mung) is rich in vitamin 0.- We have 
found that germination does indeed cause a 
six-fold increase in the reducing power of 
mung, calculated on the basis of dry weight. 

^ Harris and Ray, JBiochem. J , 27, 303, 1933; 
Birch, Harris and Ray, Biochem, J., 27, 590, 
1938. 

2 Wats and Eyles, Ind, J, Med. JRes., 20, 89, 
1932. 


The reducing value was determined by 
titrating trichloracetic acid extracts of the 
germinated and ungerminated mung against 
0*01 N Iodine as well as against the oxida- 
tion-reduction indicator 2 : 6-dichlorophenol 
indophenol (0-01 M). Harris and Ray‘* have 
also observed an increase in the reducing 
power of peas on germination. Johnson* 
has observed, however, that this increase in 
the reducing power of germinated peas is 
out of proportion to the increase in anti- 
scorbutic potency and concludes that 
a reducing substance besides ascorbic acid is 
produced during germination. 

In estimating the reducing power by 
means of the indophenol indicator according 
to the technique of Tillmans, as modified by 
Birch, Harris and Eay,^ it has been found 
that even dilute trichloracetic acid (0*5 Vq) 
by itself decolorises the indicator. This 
decolorisation can be inhibited by the addi- 
tion of glacial acetic acid to the indicator 
solution prior to titration by the triclilor- 
acetic acid extract. By means of this 
titration technique, a sample of red chillies 
has been found to have a reducing power of 
at least the same order as Hungarian 
paprika. 

B. 0. Githa. 

Biochemical Laboratory, A. E. Ghosh. 

Bengal Chemical & 

Pharmaceutical Works, Ltd., 

Calcutta, 

March 7, 1934. 

3 Harris and Ray, Biochem. J., 27, 580, 1033. 

^ Johnson, Biochem. 27, 1942, 1933. 


Curmit Science and the Indian Academy of Sciences. 


I N view of the recent publication of certain 
disputatious statements in the press re- 
garding the institution of an Indian Academy 
of Sciences and the totally unexpected and 
embarrassing trend which the affairs have 
assumed, the Board of Editors, Current 
Science, desire to announce that the Journal, 
having taken the initiative in the proposal 
to establish such a foundation, now stands 
aside in a spirit of detachment. It will not 
lend its support to any movement which is 
apt to produce a factious spirit among the 
scientific workers, which must be absolutely 
fatal to the fundamental cause of progress 
in India. The policy of the Journal is to 
follow and promote peace, and in pursuance 
of this declared object, it will seek for oppor- 


tunities to establish good understanding in 
all endeavours calculated to advance the 
higher destinies of science. 

This policy of the Journal does not, how- 
j ever, impose restraints on the freedom of ac- 
tion on the part of the individual members of 
the Editorial Board as also those of the Board 
of Editorial Co-operation who may desire to 
participate in any particular movement and 
if and when they do so, they act either in 
their own private capacities or as members 
of some one or other of the scientific 
institutions favouring such a movement. 
The public utterances of such members or 
their action in the committees in which they 
choose to function, do not reflect the official 
views of the Journal, — En. 
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Lt.-Col. R. B. S. Sewell, F.R.S. 


his selection as 
Society, London. 


ru BRUNT SCIENCE oilers its hearty 
congratulations to Lieut. -Colonel Robe^ 

Beresford Seymour- Sewell 
on his selection as a 
Fellow by the Council 
of the Royal Society, 

London. He spent the 
best part of his life in 
India, first as an officer of 
the Indian Medical Ser- 
yice, later as the Surgeon 
Naturalist to the Marine 
Survey of India and final- 
ly as Director of the Zoo- 
logical Survey of India; 
he went on leave prepara- 
tory to retirement from 
the 22nd April 1933. He 
was a member of the 
Editorial Board of the 
Current Science and gave 
us valuable help at all 

times and we are parti- Beresford Seymour-Sewell, 

cularly glad to hear of m.a., sc.d., f.z.s,, f.a.s.b., i.m.s., c.i.e., f.r.s. 



a Fellow of the Royal 

Colonel Sewell has done 
very valuable work as a 
Zoologist, Oceanographer 
and Anthropologist and a 
detailed list of his papers 
was published in the 
Records of the Indian 
Museum^ Vol. XXXV, 
pp. 270-275 (September 
1933), while an account 
of his life was published 
in the Current Science 
issue for April 1933. We 
sincerely hope that the 
results of his investiga- 
tions as the Leader of 
the John Murray Oceano- 
graphical Expedition will 
greatly add to our know- 
ledge of the oceanography 
and fauna of the Arabian 
Sea. 


Dr. L. L. Fermor, F.R.S. 


record with genuine pleasure the 
’ ^ election of Dr. L. L. Fermor to the 
Fellowship of the Royal Society. This has 
come as a fitting 
recognition of the 
long and devoted 
scientific labours of 
the present Chief 
of the Geological 
Survey of India. 

Dr, Fermor’s con- 
nection with the 
Geological Survey 
dates from 1902 
and throughout this 
long period, his 
work has been 
characterised by 
breadth of outlook 
and wide human 
sympathies side by 
side with mastery 
of detail and meti- 
culous precision in 
the expression of scientific observations. 
Amidst his numerous contributions to Mine- 
ralogy, Petrology and Archsean Geology, 
perhaps the most outstanding work which 
jRTill remain as a memori al to his ability and 


industry, is his monograph on the Manganese 
Ore Deposits of India dealing with every 
aspect, scientific and economic, of the 

subject. 

Dr. Ferrnor's social 
qualities are equally 
great ; they find 
full play in his ad- 
ministrative duties, 
not only in His de- 
partment, but also 
such institutions as 
the Asiatic Society' 
of Bengal, of which 
he is the President, 
and of the Mining 
and Geological 
Institute of India, 
of which he is the 
Treasurer and Edi- 
tor. A happy dis- 
position, an even 
temper at all times 
and the capacity to 
understand and appreciate other points of 
view than his own, characterise his dealings 
with his official colleagues and non-official 
friends and acquaintances. We wish him 
long life and further honours. 



Dr, L. L. Fermor, O.B.E., D.Sc., F.G.S., F.R.S. 
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Obituary. 

Dr. Dukinfield Henry Scott. 


■rvUKINFIELD IIENEY SCOTT, F.E.S., 
^ died on the 29th January 193i at the 
age of seventy-nine, after a remarkable 
career as an investigator spread over more 
than half a century. Born in London in 
iN'ovember 185J: he was, till the time of his 
death, in full possession of his extraordinary 
vigour, producing, till as late as last year, 
work which involved a constant use of the 
microscope. For 
nearly thirty years 
after the death of 
Bernard Eenault, 
he was the univer- 
sally-acknowledged 
leader of the old 
anatomical school 
of palfieobotanists, 
of which the found- 
ations were laid 
just over a hundred 
years ago. Witli 
the passing of Dr. 

Scott is retnoved 
one of the last re- 
maining links with 
the ‘‘old guaid”, 
who had helped the 
anatomical study 
of fossil plants to 
the high position it 
occupies to-day. 

Apart from a few 
of his earliest 
works, which deal 
with the structure 
of living plants, 

Scott's original 
work lay entirely 
^ within the domain 
of Fossil Botany. 

After taking his 
B.A, degree at 
Oxford he worked 
for a Ph.D. for a couple of years under 
Sachs at Wurzburg. In his dissertation, 
published in 1881, he described the develop- 
ment of laticiferous vessels and w'as able 
to show (without .the use of a microtome; 
that they were formed by a fusion of spe- 
cialised cells in the young tissues. His other 
notable works on living plants were a paper 
(with T. G. Hill, 1900) on Isoetes which con- 
firmed the view that this aberrant genus is 



a reduced type of lycopod, withoiiti t 
special relationship to the ferns ; aii<i 
slightly earlier paper (1S97) on the vas(*.u 
anatomy of the cone peduncles of 
Oycadacese. In the latter, attention \ 
drawn to the frequent occurnuuu^ of nnssii 
and concentric bundles ; thes(^ f(‘rn-l 
features were till then known in the i\> 
organs of only a very few living gym: 

sperms, t Ii o n 
they had alns 
been obs(‘rved 
several fossil tyj 
sueii as 
den dr on ( n < 
Lyginophrifi), //< 
raugimn, (Utln 
pitys and ot In 
Coming inline 
at.ely aficu’ i 
Japanesi* discova 
of ciliat(‘(l sper 
in Oyraa and 
these facts seen 
stiongly to 
the tlieory (wli 
held almost un<; 
puted ground ui 
Scott himself rel 
quished it in IJl 
that lh<^ Cyrni 
speims g(‘i!<‘ra 
were deriv<‘d fn 
the ferns. 

It was a.t Wii 
burg tha-t Scott fl 
met; Goelad, 
whom he writ< 

I had a gr< 
regard for him fn 
tlie first., both 
his own ac('on 
and because lie w 
_ . It pupil and ard<* 

admirer of the groat }rofm(*ister, wlio li 
long been my chief botanical Iiero.” Tho 
who have had the privilege of personal confa 
with both Goebel and Scott will appre(dat(‘ i 
kinship as well as the contrast between tlie 
two leading spirits who, each in his own wa 
exercised such a marked inflmmce upon t! 
course of plant morpliology. Botany h 
suffered sadly indeed to liavo lost both 
them within about a year of each otlier. 



CtlMENT SCiENGE 


m 


April 1934] 

It is a carious fact that practically the 
first that Scott had ever heard of fossil 
plants was, as he himself tells us, at Goehel's 
lectures at Wurzburg ; for Goebel, almost 
till the end of his life, evinced a strange 
antipathy against the study of fossils.^ But 
it was not until ten years later that Scott 
seriously took to palieobotanical research. 
This was the prelude to that eventful though 
belated association with Williamson, who 
was already near the end of his brilliant 
career. Thenceforth, Scott was always “in the 
thick of it,'’ and few have lived to witness 
such momentous developments in fossil 
botany or taken a more significant part in 
their shaping. That romantic quest after 
the “ seed-ferns ”, and the question of tlieir 
possible origin from the true ferns — in fact 
the origin of the seed-bearing plants as 
a whole — was the central pursuit of his 
long career, as it still remains one of the 
chief problems of Palssobotany to-day. In 
this, as in other directions, we are wiser 
now chiefly in a paradoxical sense : the 
progress of knowledge has but revealed our 
ignorance and the fallacy of our preconceived 
notions. In a remarkably frank statement 
published shortly after he had relinquished 
tli^ idea of a fllicinean origin for the seed- 
plants, he wrote : “It has been generally 
assumed, since Hofmeister’s discoveries, that 
bhe seed-plants were derived from heteros- 

porous Vascular Cryptogams The idea 

^ot abroad that the Pfceridospcrms were 

ferns which had become Spormophytes 

The present writer is one of those respons- 

ble for this interpretation of the facts 

3n a review of the evidence it appears that 
3his view is unjustified.” And then he 
?oes on to explain: “It is easy to see 
low the current idea arose. We used to 
relieve that half the Carboniferous plants 
vere Ferns. Then it turned out that many 
>r most of these ‘ Ferns ’ bore seeds. Yet 
ve could not get it out of our heads that 
hey were Ferns after all — they were so 
ike them. We should have remembered 
that every like is not the same !' ” Simpli- 
ity and directness of style was a marked 
haracteristic of this great writer. 

Latterly he was engrossed with the old 
[uestion as to whether certain synangium- 
»earing fronds (Scolenopteris, Acitheca, 
Isterotheca) belonged to Marattiaceac or, as 


^ I believe it was Hirmer, now in Goebel’s chair 
b Munich, who softened the latter towards palfBO- 
otany. 


Kidston was inclined to believe, to seed- 
bearing plants. The question had recently 
been brought up in a critical form by 
Professor Halle’s discovery of seed-bearing 
fronds of Pecopteris wongii, a Chinese 
species almost identical with the well-known 
Pecopteris miltoni^ -w'h.ioih bears fructifications 
of the Asterotheca type. ' Till the end, Scott 
was impressed by the Marattiaceous 
resemblances of Scolecopteris (1932, 1933), 
though he did not regard the question as 
closed. It is, 'however, significant of the 
marked change of outlook since the discovery 
of the first undoubted Pteridosperms, that 
even Psaronius, a plant so completely fern- 
like in its anatomy, cannot now be regarded 
as quite above suspicion in this respect. 

It is impossible here to attempt anything 
like a fair estimate of the influence of Scott’s 
career upon the progress of palseobotany. 
His original contributions dealt chiefly with 
the anatomy of palaeozoic plants. This was 
in itself a vast field, but his breadth of 
outlook was better evidenced by his masterly 
reviews of contemporary work ; for he was 
an acknowledged leader in the art of review- 
ing the situation whenever anything new 
had happened. Like all cautious workers 
he was difficult to convince, and in this 
sense he was a conservative but, as we all 
know, by no means of the type that clings 
to pet theories. 

Scott’s numerous special memoirs, some 
of which were publislied jointly (with 
Williamson, F. W. Oliver, Jeffrey and others) 
ranged through nearly all the important 
palaeozoic groups, and several will rank 
among the classics of palseobotanical litera- 
ture. The “seed-ferns” naturally claimed 
the largest attention: Lagenostoma (190 i) 
and Trlgonomrpus (1907) ; SutcUffia (1908), 
Medullosa (1899, 1914) and the Hoterangiums 
(1917); lastly, the Oalamopityese (1914, 
1918, 1921). 

Substantial advances were also made in 
the Cordaitales (1903), in which important 
resemblances were demonstrated with the 
Cycadofilices, particularly in the genus 
Mesoxylon (1910, 1912, 1918). One of the 
most interesting discoveries (1919) was that 
of the fertile shoots of M, multirame which 
were shown to be essentially a Gordaianthus, 
possibly bearing seeds of the type already 
known as Mitros'permum compressum. Shoots 
of a similar nature were recently described 
under the new generic name Gothania by 
Hirmer, whose work confirmed the identifi- 
cation of these shoots as a Gordaianthus, In 
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one of his last papers (1933) Scott reverted 
to that peculiar Lower Carboniferous 
geiiTi^ Archceopitys Scott and Jeffrey (1911) 
founded nearly twenty years previously 
and forming, with Pitys and CalUxylon, a 
compact little group provisionally included 
among the Cordaitales. Mention should also 
be made of the problematical shoots Cladites 
bracteatus (193D) which may eventually turn 
out to be the fertile shoots of another 
member of the Cordaitese. 

On the Zygopteridese the most notable 
papers were those on Botrycliioxylon and 
Zygopteris (Anky ropier is) Grayi, both pub- 
lished in 1912. It was Scott’s work on 
BolrycMoxylon that first clearly indicated 
the Ophioglossaceous affinities of this family, 
already long suspected. The genus has 
since turned out to be very closely allied, if 
not identical, with the old genus Zygopteris 
of Corda. Scott was the first to demon- 
strate the sporangia of Staurqpteris, a plant 
which had long been a puzzle to palaeo- 
botanists but is now, probably rightly, 
classed among the Zygopterideae, though 
still as an aberrant member. This was in 
1905, during those exciting years W'hen the 
seed-ferns were rapidly emerging into recog- 
nition. One after another, several supposed 
ferns had been proved to be in reality seed- 
plants: Lyginopteris oldhamia, Neuropteris 
Jieterophylla, Ayieimites fertilise Pecopteris 
pluckeneti while a host of others were 
already under suspicion. With these 
discoveries as a background it is easy to 
understand the caution with which Scott 
concluded his remarks on Stauropteris ; On 
present evidence the systematic position of 
Stauropteris must remain an open question. 
That it shows affinities with the Ferns is 
certain, but it would not be surprising to 
find that, like so many other Fern-like 
plants of its period, it had crossed the 
Spermophytic frontier, so that its sporangia 

were in reality of the nature of 

pollen-sacs. ” Indeed, even to-day, if the 
truth must be confessed, the position 
remains essentially the same, for the 
petiolar anatomy of :^is, as of most other 
Zygopteridese, is too^'^istinct from any- 
thing we know among undoubted ferns to 
leave us in absolute security as to the real 
nature of these plants. Palaeobotany is a 
veritable store-house of surpi'ises, even for 
the wariest worker, as has been frequently 
witnessed during the life-time of D. H. Scott. 

Special mention must also be made of Dr. 
Scott’s memoirs on the spenophylls and on 
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Lepidoearpon, In this direction, as in his 
work on the seed-ferns ”, he proved a 
worthy successor to the great Williamson. 
The memoirs on Cheirostrobus (1897), 
Lepidocarpon (1901) and SpJienophyllum 
fertile (1905) bear testimony to his great 
skill in the elucidation of complex fossil 
structures, not often preserved under the 
most favourable conditions. At one time 
Scott shared the view (for which he was 
himself largely responsible) that the modern 
PsilotaceaB were the nearest known relations 
of the splienophylls. But we all know the 
reaction wdrich the Bhyuie discoveries 
brought about in his attitude on this 
question. 

It is difficult to say wdiether Scott’s work 
was great chiefly on account of his brilliant 
expositions of the structure of extinct plants 
or because of his more general, synthetic, 
writings in which, with the skill of a great 
painter, he recorded from time to time the 
repercussions of current work upon the 
theoretical background of Pal£eobotany. 
But all will agree that he was a writer with 
a rare gift, which he displayed alike in that 
elementary text-book, Structural Botany ” 
as in his classical Studies in Fossil Botany” 
undoubtedly his greatest work. In “Ex- 
tinct Plants and Problems of Evolution ” 
(1924), an authoritative summary remarkable 
for its clarity and perspective, are recorded 
what may be taken as his latest views on 
the broader questions of phylogeny. 

Scott was not a voluminous writer, but 
his writings had the impress of sound judg- 
ment, based upon a strict adherence to 



facts. He has left a fine monument of 
original work, which he built nobly, in the 
true spirit of Science, with no claim to 
finality. There is a certain element of 
triumph in a bold recantation of long- 
cherished ideas, and that triumph probably 
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few men of Science knew better how to win The portrait is reproduced from a photo- 
than Scott. The following words of graph dated Liverpool, September 1923. 
Alexander Pope, which Dr. Scott was fond The snapshot, with G. E. Wieland on the 
of quoting, truly describe his own attitude left, was taken at Cambridge in August 1930, 
of mind : on the occasion of the Fifth International 

“ And spipjht of pride, in erring reason’s spight, Botanical Congress. Those who attended 
One truth is clear ; whatever 2.S, is the Palseobotanical Section Under the in- 

Of his personal qualities, and of the spiring presidency of Dr. Scott will recall 
reminiscences of the ‘grand old man’, let happy memories of an unusually successful 
the elders speak, for that is their privilege, meeting. 

This little sketch is a slight tribute from one ^ Sahni 

who, working in distant isolation, received 

from him much kindness and inspiration in a Lucknow, India, 

field of research which he so richly adorned. March 1934. 


An Automatic Electric Tower Clock Made in India. 

By Dr. H. P. Waran, M.A., pIi.d., d.Sc., F.inst.P. 

Presidency College, Madras. 

rpHB science of Horology (clock making) of such services. At a modest estimate the 

is one of those departments of applied saving works out at about 75% of the corn- 

physics which has had scant development in mercial quotation. 

India. May be, it is because of a belief that In recent years electricity coming to the 

it is a specialised line to which large indus- aid of man has found extensive application 
trial concerns have devoted themselves on in horology and many are the systems in 
mass production lines in the West and vogue now by which large clocks are ren- 
hence out of reach of small-scale individual dered quite automatic in action. One such 
effort. However, the fact remains that it is clock of novel design, constructed at' the 
a subject receiving no attention whatever Presidency College in 1930, has already 
at the hands of our routine laboratory established its reputation by its excellent 
physicists. This is really deplorable as a performance for the last three years and it 
physics laboratory and the average workers is shown in Pig. 1. 

in it can contribute so much to the science The clock has an illuminated dial six feet 
of horology if only they will turn their in diameter the frame being of cast iron one 
mathematical, experimental or technical inch thick with a central star shaped web- 
resources to this fascinating and useful bing to stand the heavy wind thrust in the 
study. exposed situation right opposite the sea. 

The work on large clocks of the type put The panels are filled with plate glass 
up on towers for supplying accurate time to thick frosted and painted inside with white 
the public does certainly border on heavy enamel to get a translucent finish. The 
engineering. But the smaller sizes of such hands are of ribbed aluminium casting 
clocks are certainly not beyond the capaci- in thickness and four inches wide each 
ties of any average physics laboratory equip- weighing about 2 lbs. 

ped as most of i.lieni are with a workshop The interesting novel features incorporat- 
for the repair and manufacture of scientific ed in the design of this clock are the follow- 
instruments. The average physicist, how- ing indicated in Figs. 2 and 3 which are line 
ever, seldom realises how interesting the drawings showing the circuit details for 
design and construction of such clocks can purposes of explanation only, 
be and what excellent opportunities there The isochronism of the pendulum is ensur- 
are in this domain for the exercise of all his ed by the employment of a gravity lever 
faculties. Even if one considers only the escapement Fig. 2. This being new to many 
single factor of costs the very large savings physics people may require an explanation.^ 
one is able to effect in these days of economy The driving weight of about 100 lbs. is 
by making the clock oneself ought to recom- urging the escape wheel W to rotate in the 
mend such activities to institutions in need direction of the arrow and it is prevented 
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Fig. 1. 


from doing so by its projecting tongue T 
resting against tbe steel check C, carried by 
the bent gravity lever L. The pendulum 
rod P moving in the direction of the arrow 
pushes out the gravity lever pivoted about 
Q until T escapes fast C. This rotation 
brings a steel pin E to press against a steel 
blade S carried by the gravity lever L. In 
this operation the driving weight lifts the 
gravity lever L and thus stores energy in it. 
When the pendulum returns this energy is 
given to the pendulum to keep up its are of 
Sving and ensure isochronism. There is sym- 
metrical gravity lever L, on the other side of 
the pendulum for the same purpose. 

The temperature compensation is auto- 
matically taken care of by the pendulum 
rod being of Invar. Its residual temperature 
coefficient has been carefully measured and 
compensated for by a small cylinder of 
aluminium supporting the 100 lb. cast iron 
bole twelve inches in diameter. 

The noisy recoil of the escapement on 
impact against the an*esting cheeks on the 


gravity levers is generally an objectional 
feature of this escapement. The recoil 
tends to reverse the train and the slight 
rolling action results in gradual wearing oil 
the gear teeth. This is usually prevented to 
some extent by a large fan fly which makes 
the design cumbersome. In the present 
design it is taken care o£ by what may be 
termed an inertia wheel which being new 
to horological practice may require some 
explanation. 

This is illustrated in Pig. 2 E and it is a 
small bronze fly wheel F about 4" in dia- 
meter fitted loose on the escape wheel shaft 
S. Two springs r and r' from the rim o£ this 
wheel carry friction blocks of fibre B and B' 
and they pinch the escapement shaft be- 
tween them with adjustable friction. Now 
if the escapement is released and it tries to 
rotate rapidly the inertia of the wheel 
steadies it and prevents it acquiring a large 
angular velocity. On its sudden arrestment 
the wheel slips on its axle keeping a forward 
urge on the shaft so that a recoil of the 
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escapement is impossible. The improvement of the college tower, an automatic winding 
is markedly noticeable in the very much up of the weight every hour (after a foot 
reduced^ noise at impact and the horrors of fall) is arranged. This makes this design 
this noisy escapement which makes the of clock particularly suitable for location 
adjoining rooms generally unusable are inside the circular opening in the wall of a 
prevented. Because of this new device tower made for the large dial, 
the usual wind vane or fly of about four The automatic winding every hour ope- 
feet diameter is absent and it enables the rates as follows : — The falling driving weight 
mechanism to be kept very compact. W, has a projecting arm A, which after an 

The drive is by a gravity weight W of hour of fall rests against a lever L and lowers 
about 100 lbs. hung on to the loop of an its end E. The lever being pivoted (with 
endless chain going over an 8" diameter some friction at the pivot) the other end E' 
sprocket wheel 8 keyed on to the minute is raised and this end being coupled to lever 
hand shaft going round once in an Imur as F by a connecting rod R, the end F' is raised 





Fig. 2 A. 

shown in Fig. 3. The other end passes round and the end F lowered. This end carries a 
a sprocket b, keyed on to the shaft of a worm mercury switch and the mercury flows 
gear actuated by a JH.P. electric motor. The down to make contact between the two 
slack portion of the chain hangs outside as pools p and and starts the winding motor 
a loop cariying a small weight W' to keep M. Since the motor is coupled to the 
the chain tant. Because of this modified winding sprocket by a double reduction 
form of Huygens chain drive, not only gear of ratio 1 : 1200 there is ample 
maintaining power while the clock is being reserve of power and the weight is smoothly 
wound up automatically is ensured but also wound up without any effort. The arm A 
the arrangement permits of the maximum coming up against the lever end F raises it 
available fall b^^ing effectively utilised. This and the mercury switch having gone fast the 
height being limited to about 4 feet which horizontal the excess mercury flows away 
that is available in the window space breaking contact between the two mercury 
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pools. This stops the motor. Thus the 
clock is quite automatic in action requiring 
nothing but a monthly attention for oiling 
and adjustment of any residual errors. Even 
this oiling is made automatic as the chain 
passes through oil baths in the driving 
weight and counterweight chambers. Every 
hour as the winding takes place the chain 
brings up oil to the winding sprocket S'. 
Dripping from there the oil is caught in a 
shallow tray t from which copper tubes lead 
the oil to the essential bearings. 

The under dial system of gears to reduce 
the minute hand motion to the hour hand 
motion of 1/13 is made as a separate system 
of four gears running in an oil bath mounted 
on a separate girder. The coupling between 
the clock and this part is by a positive act- 
ing clutch of novel design. This facilitates 
not only the setting of the hands by minutes 
without stopping the clock but any difference 
of alignment between the two parts is also 
made innocuous at this flexible but positive 
drive existing at the clutch. 

Provision is also made for the automatic 
lighting up of the dial at about 6 p.m. 
every day, the light being automatically 
cut off every evening at about 10 p.m. and 
thus save the lighting cost which is about ’ 
ten times the winding cost. This is achiev- 
ed as follows : — 

The hour hand shaft that rotates once in 
twelve hours carries on it a gear G which 
engages with another gear G' of double the 
number of teeth. This, therefore, rotates 
once in a day. It carries on its rim a 
roller Z round a pin Y. During the rotation 
of the wheel this roller comes up against a 
pivoted lever X carrying a mercury contact 
in the lighting circuit as shown, formally 
the lever X rests against a screw point N 
which keeps it horizontal. This lever 
carries a subsidiary lever X' which is the 
one carrying the contact. The screw O' 
against which X' rests enables adjustment 
of the mercury contact to be made. These 
are so made and the wheel G' so set that as 
the roller comes up and raises the lever the 
contact is closed exactly at 6 p.m. As the 
wheel G' rotates the lever is kept tilted up 
and the mercury contact is kept closed. 
The roller passes the highest point at 8 p.m. 
and by 10 p.m. the roller has lowered the 
lever to horizontal again breaking the 
lighting circuit. Thus the duration and 
time of lighting and cutting off are all 
adjustable to suit individual requirements. 

It is interesting to note that this arrange- 


ment gives also an amount of automatic 
connection for the changes in the lighting 
up time with the seasons. In tropics at 
any rate where the magnitude of this is not 
very large it seems to work. The rod D 
carrying the switch lever changes in height 
with the change of temperature accompany- 
ing the seasons and to that extent it alters 
the time at which the contact closes. Thus 
in summer with the prevailing higher mean 
temperature the rod elongates enough to 
advance the lighting up time. The reverse 
happens in winter because of the lowering 
mean temperature. 

Every such clock even though well design- 
ed and executed with every care must have 
incorporated in it many safety features if 
trouble is not to be experienced sooner or 
later. 

Thus the mercury contacts may arc and 
overwinding may result with damage to the 
winding gear and motor. This is provided 
against by the knob of the main switch T 
being placed just above the lever F. If the 
lever rises beyond its set limit by the 
mercury contact arcing, the main switch 
gets thrown off mechanically. Precautions 
against such arcing or failure to make 
contact are taken by the contact being of 
the mercury type in an atmosphere of low 
pressure Hydrogen, shunted by large con- 
densers to quench any tendency to arc. 

Whenever the main switch (mechanical) 
thus gets thrown off by overwinding the 
increased inclination of the lever F results 
in the closing of a mercury contact — (not 
shown) which closes the circuit of an 
electric boll placed in the office below 
attracting immediate attention to this state 
of affairs. It could be looked into and 
repaired at once. 

Another possible trouble specially to be 
guarded against in electric clocks run off 
public supply mains is that arising from the 
failure of the supply occasionally for a few 
minutes or hours. This is incidental to 
even the best of public supply systems and 
in the present design it is guarded against 
as follows. Failure of the supply for a 
few minutes is certainly of no consequence 
as the drive is by gravity weight. This 
failure may occur just when the arm A has 
lowered the lever E and the winding contact 
has not yet closed. The result is the lever 
A passes the lever E leaving it in the inclined 
position of contact made and using the 
reserve fall of about 3 feet the clock can 
still go on for three hours. During this the 
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power is sure to return and since the con- ! thought advisable to instal an automatic 
tact is left on the motor can wind up the fire alarm as well if ever the temperature 
driving weight. There is the provision of a in clock chamber rises beyond 50°C. This 
passing lever J on E so that the arm A may is done* by the air contained in the bulb 
go up lifting it and not E. The extreme b expanding and closing the bell circuit 
inclination at which the levers are left again as indicated and the main switch 
closes a mercury contact at H which ope- M.S. supplying power to the tower could 
rates the electric bell down below calling be taken off. 

attention to this state of affairs. The bell Provision is also made for this clock to 
continues to ring until this situation is switch on automatically the electric bells by- 
taken in hand. Since this warning is given which the class periods are signalled in the 
full three hours before the clock has to stop college now. The details of this together 
there is ample time to effect repairs. with the bell ringing for chiming out the 

Since the mains have to be left alive day time on a large bell are reserved for the next 
and night in such a clock tower it was article. 

Conversazione on the Occasion of the 150th Anniversary of Foundation 
of the Asiatic Society of Bengal. 

fpHE Conversazione on the 15th January, mical and physical phenomena, such as 
1934, in connection with the 150th Brownian Movement, Active Charcoal, Wire- 
Anniversary of Foundation of the Asiatic less Echos, Dyes, etc. The Geological 
Society of Bengal was a brilliant function. Survey of India exhibited palaeontological 
It was held in the spacious upper verandahs specimens and of these the fossilised remains 
of the Indian Museum which were divided into of Dinosaurian Eeptiles deserve special 
compartments to hold exhibits, and were mention. Mineral and Eock exhibits were 
illuminated by means of strong lights, also shown by the department. The 
Arrangements were also made for an At Botanical Survey of India showed original 
Home with Indian Music for about 500 guests paintings of plants by William Eoxburgh, 
on the lawn of the Museum. The guests were Wallich’s Catalogue, coloured sketches of 
received by the President, Dr. L. L. Fermor, some plants under cultivation at the Eoyal 
and Dr. S. L. ITora, the Secretary of the Botanical Garden, Calcutta, and Narayan- 
Jubilee Celebration Committee. A ‘List swami’s manuscript of a comprehensive cata- 
of Exhibits ’ and a small pamphlet by logue of references to all works dealing with 
Dr. A. M. Heron of the Asiatic Society Indian Botany. Dr. S. C. Law exhibited 
of Bengal were handed to each guest. Habitat Groups of bird-life in Bengal, 
The exhibits were tastefully laid out and drawings of some Indian Birds and photo- 
comprised all branches of Letters and graphs of his wonderful aviaries at Agarpara. 
Science. Through the courtesy of the Aca- The Zoological Survey of India put up 
demy^ of Fine Arts, Calcutta, some fine paint- ethnographical and zoological exhibits of 
ings were on view and added a great charm great interest, and the School of Tropical 
to the other exhibits. The Imperial Medicine had some very instructive exhibits 
Eecords Department put up a series of dealing with Protozoology, Helminthology, 
old documents of great public interest. Entomology, Eabies, Bacteriology, Indige- 
The Archseological Section of the Indian nous Drugs, Filariasis, Kala-Azar, Leprosy 
Museum and Dr. S. K. Chatter ji exhibited and Public Health. A most useful feature 
a series of archaeological finds, some of of the Conversazione was the presence of 
which constituted recent discoveries and qualified demonstrators in each section 
were exhibited to the public for the first enabling the guests to take an intelligent 
time. A numismatic exhibit was provided interest in the exhibits and to elicit more 
in the form of a show-case containing information, if desired, than what had 
specimens of coins, medals and decorations been supplied to them in the ‘ List of 
struck at His Majesty’s Mint, Calcutta. Exhibits’. 

The Departments of Chemistry and Physics The exhibits were thrown open to the 
of the University of Calcutta gave some general public for two days and were greatly 
interesting demonstrations of certain che- 1 appreciated. 
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Research Notes. 


Induced Radioactivity, 

In the Gomptes Eendus, 198, p. 254 and 
p. 559, 1934, Mme. Irene Curie and Jf. F. 
Joliot describe some extremely interesting 
experiments on the artificial production of new 
radioactive elements. They had previously 
found {Gomptes Bendus, 196, 1885, 1933) 
that some light elements such as beryllium, 
boron and aluminium emit positive electrons 
when bombarded by a-rays from polonium. 
According to their interpretation the posi- 
trons from beryllium must be due to the 
internal conversion of y-rays into matter, 
whereas in the case of B and A1 the posi- 
trons must be due to a process of transmu- 
tation accompanying the emission of neu- 
trons. In the course of further study they 
discovered the interesting fact that the 
emission of positrons continued for an appre- 
ciable time after irradiation with a-rays had 
been stopped and that the intensity of 
this positron emission decreased exponenti- 
ally, showing different periods, as in the case 
of the radioactive elements. The periods 
thue found were 3 min. 15 sec., 14 min., and 
2 min. 30 sec., respectively for Al, B and 
Mg. The elements H, Li, 0, Be, N, O, F, 
Na, Ca, Ni, Ag showed no such activity. 
In some of these cases there might be no 
activity at all, while in others the period is 
too short. 

The explanation given by Curie and Joliot 
is as follows : in the case of Al the reaction 
represented by the equation 

takes place, i.e., the a-particle is captured by 
the Al nucleus resulting in the formation of 
and emission of a neutron. The 
nucleus is, however, unstable and disinte- 
grates according to the equation 

The corresponding equations in the case of 
B and Mg are 

Bi° + Hef + ni ; ^ 

Mg?i + HeJ^Sin + nJ; Si?I -> Al?? + E + 

In support of their explanation. Curie and 
Joliot have chemically proved the existence 
of Nitrogen and Phosphorus in the activated 
samples of Boron and Aluminium and they 
have also shown that the activity is due to 
the Nitrogen and Phosphorus thus proved to 
exist. This is the first time that a nuclear 
reaction expected according to considerations 
of energjr has been chemically verified, since 


in previous cases of artificial disintegration, 
the process was instantaneous and gave rise 
to stable nuclei. The elements NJ®, P 35 and 
Sif? thus artificially produced and shown to 
be radioactive have been named respectively 
radio-nitrogen, radio-phosphorus and radio- 
silicon by the discoverers. 

Very recently L. Meitner {Naturwiss, 22, 
172, 1934) has studied the transformation in 
Al by means of the Wilson camera and has 
shown that Al disintegrates in two ways 
under bombardment with polonium a-rays, 
viz., according to tlie schemes 

Al?? + He|->Si?2 + H? and 
Al?? + He|->Si?2 + n,^ + E^ 
which is the one considered above. 

Meitner has also shown that the frequency 
of the first of the above kinds of transforma- 
tion is about four times that of the second. 


Endocrine Control of Ovarian Functions. 

C. W. Bbllerby {Biochem. 27, 

No. 6 ) has substituted very profitably Rana 
iemporaria and Xenopus Ice vis in place of 
mammals for determining the action of the 
pituitary extracts on the activity of the 
Ovary. It is noticed that in the two 
amphibians, the pituitary is easily accessible. 
In the first place alkaline extracts of the 
anterior lobe pituitary have the same effects 
as acid extracts. This is a fact of some 
importance as it has till now been assumed 
that there are two distinct substances in the 
extracts which perform two different 
functions, i.e., follicular growth and lutein- 
isation. It is on the other hand more likely 
that we are dealing with a single substance 
which produces results apparently antago- 
nistic. Bellerby is inclined towards the 
latter hypothesis. 


Urinary Excretion of Vitamin C. 

The paper by L. J. Harris, S. N. Ray and 
A. Ward {Biochem. Jour., 27, No. 6 ) has 
probably great applications for dietetics. 
By the titration method with 2 : 6 dichloro- 
phenolindophenol they have demonstrated 
the presence of vitamin 0 in human urine 
and have found that in normal individuals, 
the daily loss of vitamin 0 in urine is about 
30-33 mg. which is really a little greater 
than the reputed quantity required by man. 
It is interesting to note that in the case of 
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in individual -who has imbibed a single 
Large dose of vitamin 0 (about 600 c.c. of 
prange juice) the concentration of vitamin C 
in the urine rises very rapidly reaching in 
ibout three hours the maximum, which is 
nearly 10 times the normal. A rapid fall 
ensues and even if the subject is kept free 
from vitamin 0 diet for a week or more, the 
daily quantity of about 33 mg. is maintained. 


Germination of Seeds. 

The influence of electrolytes and non- 
electrolytes on germination and the subse- 
quent development of seeds is a fascinating 
subject which is just attracting the 
attention of plant physiologists. I. A. 
Volkov (Bull. Appl, Bol. Gen, Plant Breed- 
ing^ III Series, Iso. 3, p. 131, 1933) has 
investigated the influence of sugar solutions 
and glycerine in the germination of different 
seeds of agricultural importance. In Avena 
hy^antina the several phases were accelerated 
by more than a week, increasing simultane- 
ously the dry matter content. The strongest 
effect was noticed in solutions of 0*1 hT 
sucrose and 0-5 lir glycerine. The effect 
is less marked with wheat, while' the 
stimulating action on the flax seeds was 
practically nothing. The author concludes 
that one of the factors which accelerate 
reproduction in the cereals is the accumu- 
lation of sugars. The seeds of oleiferous 
plants germinate equally well in water and 
in glycerine. 


Drought Resistance in Fruit Trees. 

Water supply is one of the chief factors 
controlling plant growth. In the absence of 
moisture in the soil, the development of 
plants is enormously modified leading finally 
to their death. But it- often happens that 
the soil holds moisture in insufficient 
quantities, leading to a condition, known as 
soil drought. The capacity of plants to grow 
in such cases is varied. An interesting con- 
tribution on the ability of fruit trees to with- 
stand such drought has been made by A. 
Richter (Bull. Appl. Bot. Gen. Plant Breed- 
ing^ III Ser., No. 3, p. 189, 1933). The 
author has adopted the wilting method , suc- 
cessfully wherein the plants are kept at the 
hygroscopic moisture content of the soil for 
8-10 days, and subsequently allowed to 
recover. Different plants lose different 
amounts of moisture under such treatments. 
The author tried the peach, the plum, the 
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prune, the apricot, the cherry, the fig and 
the almond plants. 

Striking morphological adaptations are 
noticed in the foliage of those plants. In 
one set, consisting of the peach, plum, 
apricot and some varieties of prunes, the 
leaves are found to withstand considerable 
moisture deficiency, without exhibiting any 
diminution in the transpiration surface, in 
such a case it is but natural that the rate of 
transpiration is considerably lessened. In 
the other set, coinprising of the almond, the 
fig, the sweet cherry and one variety of 
prune, the foliage cannot support such a 
deficit and consequently the leaves drop off 
decreasing the transpiration surface enor- 
mously— a feature which is so common in the 
desert plants. The manifestation of either 
of this property is little influenced by the 
developmental phase of the plant either 
vegetative or resting. 

The author has arranged as follows the 
stock of the fruit trees examined in the order 
of their resistance to soil drought : (a) the 
most resistant — the fig, the almond and the 
peach; (ft) less resistant — a variety of prune, 
Prunus Mahaleb and the sweet cherry; 
(c) poorly resistant — Prunus divaricala, P. 
spinosa and the plum ; and (d) highly 
susceptible to drought — the apricot. 

The significance of such studies cannot be 
ignored for a tropical country like India, 
where the weather conditions are so varied. 


Classification, Bionomics and Evolution 
of Homalopterid Fishes. 

Dr. Sunder Lal Hora has made a signal 
contribution to our knowledge of the fishes 
of India by bringing out his extensive mono- 
graph on the Homalopterid fishes (Memoirs 
of the Indian Museum, XII, No. 2. pp. 
263-330). Much of his recent work has 
centred round the extensive examination of 
torrential and mountain- stream- dwelling 
fauna and Homalopterid fishes constitute an 
important portion of this fauna. The first 
part of this work deals with the classification 
of the family where all the species have been 
described. The family is divided into two 
sub-families — ^Homalopterinse and Gastromy- 
zoninse. There are six genera in the first 
sub-family and eleven in the second. The 
diagnostic characters of all the genera 
are tabled and they will doubtless prove 
of valuable assistance to every worker on 
Homalopterids. Several new genera have 
been described by the author, —Protomyzon, 
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Annamia, Sewellia, Vanmanenia and Beau- 
fort i a. 

The second part of the work deals with 
the bionomics and evolution of the family. 
On account of the peculiar habits of these 
fishes which live in fast-flowing mountain 
torrents, clinging to rocks, several interest- 
ing modifications have arisen; the body 
has become flattened dorsoventrally, the 
scales on the under-surface have become 
reduced or are completely absent, and the 
paired fins have become modified in a 
remarkable manner to aid in the adhesion 
of the animals to the substratum. It is 
noticed that these modifications have arisen 
independently in the two different sub- 
families, consequent on the assumption of 
the habit of living in the fast-flowing tor- 
rential streams. The respiratory and feeding 
mechanisms are remarkable, having been 
modified to suit the peculiar environment. 


The Hyoid and Larynx of the Anura. 

The study of the amphibian larynx has 
been engaging the afetention of workers from 
a long time and very recently W. Blume 
extended our knowledge on the microscopic 
anatomy of this structure in anura by pub- 
lishing an exhaustive contribution in Morph. 
Jahrh, (Dec. 1930). No doubt this subject 
is a very fascinating study. Since the varia- 
tions noticed in this extremely plastic 
structure are so many, we may not be 
correct in taking into account the morpho- 
logy of this structure for purposes of classi- 
fication of this group. The latest contribu- 
tion to the gross anatomy of the larynx and 
hyoid is by Miss E. Trewavas {Fhil, Trans. 
Boy. Soc., Land., B. 222, 1933) whose paper 
fills a large gap in our knowledge of the 
comparative anatomy of the larynx. She 
has studied many genera belonging to the 
different orders of the group anura and has 
given a comprehensive account of the larynx 
and hyoid apparatus in them including the 
South American form Leptodactylus ooellaius^ 
which she treats as a generalised form. 
The description given for this and also for 
that of L. prognathus closely corresponds to 
that given for Eana by previous workers. In 
the other species of Leptodactylus^ viz., L. 
caliginosus, the cricoid annulus is incomplete 
ventrally with the low cardiac process 
separated by a gap. Moreover, the oesophageal 
process is exceedingly short in the female. 

Similar variations both in the disposition 
of the rnuscles of the hyoid and the structure 


of the larynx have been described in other 
forms. Describing the group Pelobatidse 
the author reports that the hyoid muscula- 
ture resembles very closely the generalised 
Leptodactylid or Ranid type and supports 
the thesis that Pelobatidse marks a distinct 
advance over the Liopelmidae and Discoglos- 
sidae. Further, the incompleteness of the 
cricoid annulus among the Pelobatid exam- 
ples studied by Miss E. Trewavas recalls 
the condition in some species of Leptodacty- 
lidse. In Bhacophorus dennysi also, the 
same incompleteness prevails and it is sur- 
mised that this is a case of convergence of 
features. In one of the examples of the 
group Leptodactylidse, Crinia, an intimate 
union of the cricoid annulus with the carti- 
laginous epiphysis of the posterior cornu of 
the hyoid is described. This feature is 
also noticed very pronouncedly in the exam- 
ples of the group Brachycephalidse and to 
a much less extent among the species of 
Bufo. An examination of both B. himala- 
yanus and the more common B. melano- 
sliolus, will reveal that, at the outset, the 
union is not so close in these Bufonid exam- 
ples as in the Brachycephalidse but to a 
lesser extent. It is easier to remove the 
larynx from the fork of the posterior cornu 
of the hyoid in B. melanosiictus than in B. 
him alay anus. On page 455, the author 
while describing the larynx of Bufonid 
examples gives under the title of Bufo hima- 
lay anus four sectional views of the larynx 
of the metamorphosing toadlet. In a foot- 
note on the same page she reports about the 
sections thus, ^ They were labelled B. melano- 
stictus, but since the specimen came from 
India, they are more probably B. himalaya- 
nus.' This is not so, for the more common- 
ly distributed form throughout India is B. 
melanosiictus and Boulenger points out 
that B. himalayanus is restricted to Hima- 
layas (Nepal and Sikkim). 

The vocal organ of the examined species 
of Bana, Megalixalus and Bhacophorus is 
built o.n a common plan. They all possess 
the apical cartilage though not in many 
cases separately, from the arytenoids. The 
.shape of the cricoid varies among the many 
species of Bana but invariably the females 
are characterised by the possession of the 
oesophageal process. No doubt there are 
certain exceptions as for example the males 
of B. greyi and some specimens of B. 
brevieeps that are endowed with this process. 

The separation of Oacosternum from the 
Brevioipitid group and its treatment under 



404 


CURRENT SCIENCE 


[April 19;: 


a separate category is thoughtfully done. 
We learn from a study of the cranial osteo- 
logy that this animal could no longer be 
brigaded under the Engystomatidse and 
should be more correctly treated under 
Ranidse. Most of the characters described 
for the group Brevicipitidse have already 
been given in a paper published in the Half- 
Yearly Journal of the Mysore University 
(L. S. Ramaswami, Journ, Mys, VnL, 6, 
hTo. 1, 1932). The peculiar possession of ‘a 
bony or cartilaginous median portion of the 
hyoid, the absence of the apical cartilage 
and the oesophageal process, the peculiar 
expansions of the terminals of the broneheal 
process have already been noted. At any 
rate, the absence of an omohyoid, the pre- 
sence of only two petrohyoidei muscles are 
new. Except Ilemisus and Breviceps, there 
seems to be a fundamental unity of charac- 
ters underlying all the members of the 
Brev^icipitidse. 

There still remains a large number of 
genera to be examined and the histological 
details would be extremely interesting and 
perhaps might reveal many new features. 

L. S. R. 

The United Provinces Grid. 

The further installations of low-head, 
slow-speed, vertical propeller type turbines 
at Bahadrabad and Bhola Falls in the 
Ganges Canal and the speculative proposi- 
tion of harnessing the Sarda Canal for 
electrical energy purposes, to complete a 
grid, spreading all over a purely agricul- 
tural province with hardly any concentrated 
industrial loads has fulfilled the expecta- 
tions of the Government in the direction 
of rural electrification. The existing Ganges 
Canal hydro-electric scheme started in 1928 
has succeeded by 1931 in exploiting the 
water power resources of a number of low 
head falls to the extent of 5700 KW, which 
was continually going to waste in the irri- 
gation canals of the province. The canal 
is 163 miles long between its head-works 
at Hard war and Sumera Falls — the last fall 
in the Canal. The country has an average 
gradient of one foot per mile and this slope 
has been absorbed in a series of thirteen 
falls of heights ranging from twenty to nine 
feet. The ultimate total capacity when 
the scheme is completed will be about 
30,000 KW. The four falls out of these 
have been harnessed as follows : — 
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The transmission grid includes these fox 
generating stations, about 1000 miles of h. 
lines and 90 transformer stations and it Iie 
been so interlinked that uninterrupted an 
efficient service can be maintained ev€ 
when there is a shut down of any or 
station. The energy is consumed by (L) tl 
districts of Bijnor, Moradabad, Sahranpu 
Muzaffarnagar, Meerut, Bulandarshahr ar 
Aligarh ; (2) Pumping stations at Ran 

ganga and Kalinadi for pumping 3( 
cusecs of water to irrigate 80,000 acre 
of land ; (3) Agricultural and rural industri 
loads. The main transmission voltage 
37 KV. and also includes a portion of doub 
circuit. The branch lines operate at 11 
and they have cost Rs. 8,800 and Rs. 4,0( 
per mile respectively and still cheaper rur 
lines are being erected and they compa 
favourably with lines of similar capacr 
hitherto constructed elsewhere. In the d 
sign of the grid, allowances have been mac 
for future growth of load. The distributk 
has been left to the private companie 
In spite of this elaborate netwmrk, tl 
scheme is serving a total urban populatic 
of 952,000 at a sufficiently cheap rate ai 
even cheaper to the rural industries. T 
novel engineering feature of the enterpri 
is the installation of generators on f 
existing foundations instead of on a detach' 
one which has considerably reduced t 
initial expenditure. The total capital co 
amounted to about Rs. 150 lakhs and t 
gross revenue has increased from Rs. 
lakhs in 1932 to Rs. 10 lakhs in 1933. 

Another distinctive feature of this scher 
is that it will incur additional capital e 
penditure only when a corresponding guE 
anteed demand arises. If need be, a simil 
scheme may be successful in later years 
harnessing the Jumna Canal. 

T. D. Chatterji. 
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Science News. 


New Fellows of the Boyal Society, — We are glad 
to announce that Dr. L. L. Fermor, o.b.e., d.sc., 
F.G.s., Director, Geological Survey of India, and 
Lt.-Col. Kp. B. Seymoar-Sewell, m.a., sc.d., v.z.s., 
F.A.S.B., c.i.E., Leader of the John Murray 

Expedition to the Arabian Sea, formerly (1925-38) 
Director, Zoological Survey of India, have been 
elected Fellows of the Royal Society. Both the 
distinguished scientists are on the Board of Edito- 
rial Co-operation of Current Science and we 
offer them our felicitations for the woll-meritcrd 
distinctions they have won. 

♦ >I« J|e 

Fclloivs of the Royal Society of Edlnhuryh , — 
Dr. R. M. Gorrio, Forest Research Institute, Dehra 
Dun, Xr.P., Prof. A. R. Nonnand, Department 
of Chemistry, Wilson Oolletre, Bombay ; and Prof. 
R. K. Pal, Professor of Physiology, Prince of Wales 
Medical College, Patna, liave been (‘leetod Ordi- 
nary Follows of the Royal Society of Edinburgh at 
its meeting held on the Tith Mnrcli 198L 

♦ >!< 

Bach Grant Anm-rd , — Tlie Royal Geographical 
Society, London, announces the Back Grant 
Award to Mr. D. N. Wadia for his studies on the 
geomorpliology of the Himalayan regions. ]\rr. 
Wadia’s researches have already earned for him 
numerous distinctions and we liope that greater 
honours are in store for him. 

The Royal Geographical Society has awarded a 
medal to Mr. Hugh Rutledge. We have pleasure 
in offering our felicitations botli to Mr. Wadia and 
to Mr. Rutledge. 

♦ He 

International Conyrcss of Radiohioloqy , — Sir 0. V. 
Raman, Kt., f.b.h., n.l.. Director, Indian Institute 
of Science-?, Bangalore, has been invited to deliver 
the Inaugural Address at tlie First International 
(kmgress of Racliobiology wliich will be held in the 
hi.storical palace of the Doges of Venice (Italy) on 
the 10th September. 

Th(^ Council of the Indian Institute of Science 
have sanctioned Sir C. V. Raman being placed on ■ 
special deputation out of India for this purpose. 
Dr. Raman will visit some of the cliicf centres 
wdiere R.esearcli work on atomic disintegration is 
})eing carried out.. 

H( « Hi 

President of the British Association, 1934.— Ai, 
the rociuit rne(‘ting of the General Committee held 
on the 2nd March, Sir James Joans lias been 
elected President of the British Association. He' 
will preside over the moeling which will bo held at 
Aberdeen in September. 

He H< Hi 

The Budapest International Fair, 1934, — The 
Fair will be held t-his year from the -1th to the 
14th May under the auspices of tlie Budape.st 
(iJiamber of Commerce and Industry. Firm.s ' 
intending to participate in the Fair may obtain 
full particulaii's from Mr. Eugen Ludvig, c/o Post 
Box No. ()0, Madras, who is the representative of 
the Fair in India. 

Hi Hi H« 

The Bangalore Raster Science Congress, 1934,— 
Under the* joint auspices of tJie Association of 
Economic Biologists, Coimbatore, Indian Chemical 
Society (Madras Branch), Institute of Chemistry J 
(Indian Branch), Society of Biological Chemists, .| 


India, and the South Indian Science Association, 
Bangalore, a Science Congress was lield from 30th 
March to 2nd April, Sir 0. V. Raman, xt., f.r.s., 
n.Tj., presiding. 

Delegates from CoimbaJore, Madras and Travan- 
core attended the Congress. Sir C. V. Raman 
delivered the inaugural address on “ The Study of 
Scattering of Light in relation to Chemistry” — 
33 papers came up for discussion before the meet- 
ing. An interesting feature of the programme was 
the presentation of reviews of progress on selected 
subjects by specialists. Rao Bahadur Prof, B. 
Venkatesachar gave a brief review of recent 
advances in “Nuclear Physics”; Rao Baliadur 
B. Viswanath on “ Some Physical and Cliemical 
Considerations on Plant Nutrition and Growth,” 
Dr. C. V. Natarajan on “ Mutations of Bacteria ” 
and Dr. B. L, Manjunath on “ The Chemistry of 
Vitamins ”. Two public lectures, one on “ Rice 
Work in Madras” by Mr. K. Ramiah and the other 
on “ Optical Toclinology ” by Prof. H. P. Waran, 
were also arranged. 

By the kind courtesy of the Director of Agricul- 
ture in Mysore and tJie President of the M3"soro 
Sugar Factory, lA-d., a visit was arranged to the 
Mysore Government Cane Farms and Sugar 
Factory. 

Sir Venkala and J^ady Raman were at home to 
the delegates and this concluded a very successful 
Easter Congress. 

A special meeting was also convened during the 
session to discuss the question of the All-India 
Academy of Science. 

Hi He Hi 

Madras Branch of the Indian Chemical Society,— 
The annual meeting was lield on the 31st March 
under the Presidency of Dr. Gilbert J. Fowler. 
Rao Bahadur B. Vis\^'anat]i wan elected President 
and Dr. B. Sanjiva Rao, Vice-President. Dr. 
M. L\. Aswathnarain Rao was elected Honorary 
Secretary'-. 

Hi H> » 

Dye. Research in Bombay U^iivcrsity,— The labo- 
ratories of the newly started Department of 
Chemical Toclinology ni*e now being equipped for 
studying Hie chemistry of dyes, and their optical 
andphy.sical properties. The work that will be 
undertaken in the Department will have a special 
bearing on the problems of the Bombay Textile 
Industry. The ecpiiprnont will also include a 
semi-works scale bloaeliing plant, a calico printing 
room and a dye linuso. On the Cliemical Engi- 
neering side it is j>roi-)osod to install small-scale 
chemical manufacturing plant of various types. 

HI Hi HI 

Appointments in. the Bombay LTni.versity .—W e 
imdeivstand that the Senate of tlie Bombay Uni- 
versity has resolved to make the following ap- 
pointments in the newly established Department 
of Technology. Reader in Dyeing and Printing, 
Reader in Chemical Engineering, Lecturer in 
Experimental Dyeing, Lecturer in Industrial 
and Tinctorial Chemistry and Lecturer in Fuel 
Technology. The Senate have also decided 
to institute Diploma Courses in Soap Making, 
Paints and Varnishes, Dyeing, Printing and Finish- 
ing, Leather Tanning and Printing and Litho- 
graphy. (Chemical Age f Feb, 24, 1934.) 

« Hi Hi 
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An Electrical Apparatiis serving the three-fold 
purpose of measuring Hydrogen-ion concentration, 
detecting the degree of corrosion on metallic sur- 
faces and carrying out potentiometric titrations, 
is described in the Chemiker Zeiiung, March 7. 

« )K * 

T. A. Kramossilsky-Ma:simiov has observed 
that the introduction of animal harmones such as 
Insulin, Prolan and Ovarin into the endosperm of 
the germinating seeds of oats, induces an enhanced 
vegetative growth in plants, with a corresponding 
retardation of the reproductive phase {Bull. 
Appl. Bot. Gen. Plant Breeding^ III Series, No. 3. 
161, 1933). 

Paper from Flowering Bamboos.— C. G. 
Trevor, c.t.e., i.p.s., Inspector-General of Forests, 
Dehra Pun, writes that while the experiments on 
flowered and unflowered bamboos {Dendrocalamus 
strictus) carried out by Mr. M. P. Bhargava, 
Officer-in-Charge, Paper Pulp Section, Pehra Pun, 
at the request of the Government of H. E. H. the 
Nizam of Hyderabad (and not by Mr. Khaja 
Nizamuddin as previously reported) show that 
flowered bamboo is suitable for paper manufacture, 
it is too early to make a general statement, until 
the results are confirmed by further experiments 
with bamboos from other areas and other species. 
Further, the fact that flowered bamboos can be uti- 
lised for paper manufacture is not the only or the 
most important factor in dispelling the fear regard- 
ing the interruption of supplies of raw materials 
during the period when a bamboo forest flowers. 
Generally speaking, the gregarious flowering of a 
species of bamboos occurs like an epidemic wave 
beginning at one edge of an area and proceeding 
across it in 5 to 12 years’ time. The period 
required for the establishment of the new crop 
from the seedling stage, coincides with the above 
period, so that, by the time the last patches in a 
given area flower, the new crop in those areas 
which flowered first is fully established. Thus the 
flowering of bamboos does not generally jeopardise 
the continuity of a supply of raw material. Should, 
however, the new crop prove insufficient for some 
time for the requirements of a mill, the flowered 
bamboos can be utilised to fill up the gap. The 
knowledge that flowered bamboos can be utilised 
for paper making, tlierefore, helps to make it 
certain that the flowering of bamboos is not likely 
to menace the continuity of supply of raw material 
to a mill. 

» ♦ ♦ 

The Reducing Action of Lignin. — Mr. P. B. 
Sarkar, Chemical Laboratory, Dacca University, 
writes 

Lignins from various sources have, almost with- 
out exception, been found to reduce Fehling’s 
solution. This has been attributed to a OHn- 
group and provision has been made for it in the 
constitutional formula of lignin proposed by differ- 
ent investigators from time to time. There is a 
di-oxy-methylene group as well in the lignin 
molecule, which, as a rule, suffers decomposition 
to a greater or less extent, depending on the 
method of isolation. The two phenolic (OH) 
groups in the ortho-position which thus result, 
have now been found responsible for the reducing 
action. It is thus possible to separate the jute- 
lignin (obtained by 42% HCl at 20° for 24 hours) 
into two fractions by repeated treatment with 
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dilute NaOH at room temperature until the 
washings are colourless. The soluble fraction 
reduces Fehling’s solution readily and liberates 
silver from ammoniacal solution of silver nitrate 
just like protocatechu ic acid or pyrocatechol, 
while the insoluble one shows no reducing proper- 
ty at all. 

The higher tlie temperature and the longer the 
time of exposure to the acid, the less has been 
found the percentage of formaldehyde in the 
separated lignin, and the greater the reducing 
action as well. It is therefore quite unnecessary to 
assume the presence of an aldehyde group to 
explain the reducing property of lignin. 

♦ * ♦ 

Prizes for the Encouragement of Publication of 
Modern Workf^in Dravidian Languages. — According 
to a notification from the Registrar of tlie Univer- 
sity of Madras, dated 6th April 1934. prizes of the 
value of not less than Hs. 750 each will be awarded 
by the Syndicate in January 1937, for the best 
works in any or all of the Dravidian Languages — 
Tamil, Telugu, Malayalam and Kanarese — on any 
of the following subjects : — 

Electricity. Hygiene and Public 

Plant Life. Health. 

Motors and Motor Rural Reconstruction. 

Transport. Physiology. 

Competitors for the prizes should submit six 
copies of each of their works, so as to be received 
by the Registrar not later than the 1st October 1936. 
Only complete works printed and pu^Usbed at least 
six clear months in advance of the date of aimrd will 
betaken into consideration. In awarding the prize, 
the printing and get-up of the works will also be 
taken into consideration. Works by joint authors 
{say a scientist and a specialist in a language) will 
be accepted for the prizes. 

The prizes will be awarded ordinarily to persons 
who are natives or domiciled in the areas within 
the jurisdiction of the Madras University. Com- 
petitors should, therefore, forward with their 
works, evidence of their domicile. 

The competitor should also certify that the 
work submitted by him has not previously formed 
the basis for the award of any prize or title. 

The Syndicate may divide the prizes among 
works of equal merit or decline to award the 
prizes on the ground that none of the works 
submitted reaches the proper standard of merit. 

♦ v * 

We acknowledge with thanks the receipt of the 
following : — 

‘‘ Nature,” Vol. 133, Nos. 3354 to 3358. 

“ The Chemical Age,” Vol. 30, Nos. 763 to 767. 
Canadian Journal of Research,” Vol. 10, No. 1. 

“ The Journal of Chemical Physics,” Vol. 2 
Nos. 2 and 3. 

“ The Biochemical Journal,” Vol. 27, No. 6. 

Berichte Der Deutschen Chemischen Gessel 
schaft,” Vol. 67, Nos. 2 and 3. 

“ Journal of Agricultural Research,” Vol. 47 
No. 10. 

“ Experiment Station Record,” Vol. "70, Nos. 1 
and 2. 

“American Journal of Botany,” Vol. 21, Nos 5 
and 3. 
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Journal de Chemie Physique, ” Tome 30, No. 10 
and Tome 30, No. 1. 

“ The Review of Scientific Instruments,” Vol. 5, 
No. 2. 

The Mathematics Student,” Vol. 1, No. 4. 

“ Scientific Indian,” Vol. 11, No. 62. 

“ Indian Forester,” Vol. 60, No. 3, and Index to 
Vol. 59. 

“ Medico -surgical Suggestions,” Vol. 3, No. 2. 

“ Electrotechnics,” No. 7, March 1934. 

“ Archiv fur Zoologie,” Band 25, Hafte 4 and 
Band 26, Haftes 1 and 2. 

“ Forschungen Und Fortscliritte,” Jahrgang 
10, Nos. 6 to 8. 

“ Indian Journal of Physics,” Vol. 8, No. 3. 


“ Transactions of the Mining and Geological 
Institute of India,” Vol. 29, Part 1 and List of 
Members for 1933-34. 

“ Journal of the Russian Chemical Society,” 
LX\^ Tom HI, Bb III, 7 and 8. 

Annual Report of the Imperial Council of 
Agricultural Research for 1932-33. 

“ Indian Forest Records,” Vol. 19, Parts IV, VI 
and VIII. 

“The Nagpur Agricultural College Magazine,” 
Vol. 8, No. 3. 

“The Indian Trade Journal,” Vol. CXII, 
Nos. 1445 to 1448. 

‘ ‘ Monthly Statistics of the Production of Certain 
Selected Industries of India,” No. 10 of 
1933-34. 


Reviews. 


Elementary Chemical Theory and Prob- 
lems. By N. M. Shall. (Published by the 
Karnataka Printing Works, Dharwar. 
Pages 145.) Price Ee. 1. 

The author claims that a special feature 
of the book is that every chapter is 
introduced with a clear and complete 
account of the main principles involved in 
its subject-matter. But the explanation of 
the theoretical principles seems to lack in 
rigour and thoroughness. Considering that 
the book is meant to satisfy the advanced 
needs of the I.Sc. students, the details 
regarding estimations of elements in organic 
compounds seem to be superfluous. A 
number of examples have, liowever, been 
completely worked out in each chapter and 
the various steps are well explained. 
Further ' a large number of exercises have 
been given at the end of every chapter. The 
get-up of the book is not as good as is desir- 
able. 

M. Seshaiyengar. 

sic * * 

Sex and Sex Ethics. By Rene Guyon. 
Translated from the French by J. C. and 
Ingeborg Flugel with an Introduction by 
Norman Haire. (The International Library 
of Psychology and Sexology. John Lane, 
The Bodley Head Limited, London, 1933.) 
Price 15^. net. 

The sale of this book is limited to certain 
professions and research students. We do 
not know ■ whether official censorship has 
imposed this restriction. We can, however, 
discoven. nothing in the book which may be 
presumed to offend the public sentiment of 
decency and morals ; rather a perusal of it 
is, in our judgment, calculated to elevate 
and strengthen them. 


Undoubtedly the book is a notable contri- 
bution to sexological literature, absolutely 
pure and scientific in the exposition of the 
several aspects of the sex problem, catholic 
and courageous in outlook and logically 
correct in conclusions regarding the various 
codes of sexual morality. The author is an 
advanced rationalist whose judgments are 
unfettered by the conventional shackles of 
religion which surround our sexual ethics^ 
Few can brush aside the hard shell of 
prejudice and convention which are believed 
to secure the stability of society and can 
examine the sexual phenomena and morality 
in a strictly detached scientific spirit and 
subject the various forms of sexual self- 
expression popularly known as aberrant to 
philosophical or logical criticism. Conven- 
tional modes of thinking and social prejudices 
die hard and people brought up on the milk 
of religious traditions have no patience with 
any attempt, however necessary, to revise 
our old sexual conventions. Sexuality 
under the sanction of the duly appointed 
priests and with the official approval of 
parents, is recognised by law, praised by 
society and exalted by religion but its 
manifestation outside this formal limit or in 
any altered form is condemned by bell, 
book and candle. 

Commencing with the study of sexuality 
from an historical and phylogenetic stand- 
point, the author arrives at certain con- 
clusions regarding sexual responsibility, 
modesty and the justifiability of ’ certain 
taboos concerning certain acts and bodily 
organs. It is extremely doubtful whether 
public opinion will approve of the author’s 
views about chastity and its exaltation as a 
virtue by moralists, but his penetrating study 
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f the question is entitled to praise. Accord- that this new code of sexual ethics will 
3 g to him the usually accepted conception eventually become the creed of reformed 
f normal and abnormal sex life is really society of the future, few will doubt, 
ased on a want of proper appreciation of h.* * 

he natural modes of its expression in Man and Woman in Marriage. ByC. B. S. ^ 
ifancy. It is true that from a physiologi- Evans, m.d., f.a.m.a., with an Introduc- 
al standpoint, the pleasurable sensation tion by Rudolph W. Holmes, m.d., f.a.c.s., 
ue to excitement is subordinate to the and a Preface by iTormaii Haire, ch.M., m.b. 
lore fundamental function of procreation, (The International Library of Psychology 
ut it is for procuring the former that and Sexology. John Lane, The Bodley 
ves are sacrificed. The author takes what Head Limited, London, 1933.) Price 55. net. 
light appear an ultra radical, but really Judging by the advertised articles, the 
he only possible view of the theory of requirements oE modern civilised man (and 
►sychoanalysis, viz., the sexual ethics which woman also) are bewilderingly varied and 
5 faulty must be revised rather than the numerous. In fact from the date of his or 
atient should be taught to adapt himself her birth, the needs of the individual for a 
0 an irrational system. He examines cer- happy and fashionable life ” are carefully 

ain ‘^extraordinary” practices such as thought out and sold at “ moderate price ”. 

nanism, incest, homosexuality and comes Misshapen parts of human body can be 
0 the conclusion that they are neither rendered handsome at a small cost, those 
■abnormal” nor “sinful”. The subject that are deficiently formed or are lacking 
f “ love ” expounded in the penultimate can be made full or are supplied for a trifling 
hapter of the book is brilliantly analysed consideration. The skin is treated, the brain 
nd the author preferring to call it “ indi- is trained, the limbs are made strong, the 
idual love ” condemns its exaltation at the bath is medicated, the food is supplied in 
xpense of otherJorms of sex manifestation, tins of vitamins, the hair converted into any 
Sex problem is hardly yet regarded as a desired colour and curls, the nose may be 
ital public question and the prevailing grown to the fashionable size and straight- 
pinion is that 'it is best left alone. There ness and all the internal viscera and endo- 
s an element of apprehension that the public skeleton can be adjusted to carry out their 
iscussion of what is avowedly looked upon proper physiological functions and as for 
sa delicate and private subject will stiinu- toilet and articles of dress, one has to look 
ite endless curiosity and probably may into the advertisement pages of any popular 
3ad the younger men and women into magazine to be convinced that they are not 
evious paths. Society as it is at present con- so simple as might be imagined. The make 
tituted is based on conventions and if the up of a society woman is manifestly an . 
itter were to be upset, the whole structure elaborate and tedious affair and if cleverly ^ 
f the former is likely to crumble. It seems carried out, will cover up any natural defect. 

0 us that the proper attitude of the public Frequently it happens that a steady resort 
0 the sex problem should be to remove the to artificial means of improving looks which 
nmerited foolish shame which surrounds it do not require any adventitious aids, may 
nd treat it with no more delicacy than any result in worsening them and a continuous 
cientific topic is dealt with. The progress application of irritating or “soothening” 
f knowledge implies continuous revision chemical preparations instead of improving 
f views generally accepted as inviolable might produce undesirable effects in the long 
nd if old mouldered code of morality is to run. Perhaps the safest thing is to rest 
e replaced by a new dispensation, society content with what nature has endowed us 
hould have sufficient resource to readjust with and carry our face and features as God 
3self to the new spirit and the teach- made them. 

3gs of science. The book delivers the new We are puzzled to be told that men and 
lessage, which is ultimately bound to be women require advice as regards the facts of 
ccepted as an article of scientific humanism, their married life. This department of life, 

The book is admirable. If the author we had thought, was too intimate and 
eeds courage to expound his doctrines, natural to be made the subject of public 
he reader requires more courage to read discussion. It is true that it has now become 
hem. We do not anticipate that the book most unfortunately necessary to educate the ^ 
dU be welcomed by the intellectually timid public on marriage or sex hygiene but this 
nd the sacerdotal section of tha people but can be imparted to the young men either as 
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a course of instruction in science in the 
schools and colleges or as part of the Univer- 
sity Extension Lectures or the information 
may be given through a series of illumina- 
ting articles in the newspapers. The condi- 
tions of modern life have introduced dire sox 
diseases whose spread and ravages must be 
combated by every means at our disposal. 
It is, liowever, surprising to be told that a 
large number of men and women are in need 
of instruction in the performance of the 
most natural and instinctive functions to 
the satisfaction of the parties concerned. 
Drugs which are alleged to improve and 
strengthen the exercise of these functions 
and books which purport to give advice on 
them must be popular at all times among 
the neurotically disposed persons. 

VYe liave read this book with considerable 
amusement. Obviously the modern educated 
man and woman need instruction and advice 
on matters which tlieir less favoured 
brethren and ' sisters can manage without 
books and drugs. According to the testi- 
mony of the authoi*, there are several 
thousands of persons whose married life can 
bo rendered happy by timely and Jiourly 
advice and who without it are apt to lead a 
sexually starved existence. We have every 
reason to regard this slateinent as substan- 
tially i.ruo and in every such case, the advice 
given in the book will be found competent, 
wholesome ami satisfactory. Perhaps over- 
education lenders people over-nervous and 
the nervous energy primarily intended for 
procrcnitive purposes, if prematurely ex- 
pended in enriching the mind, must result in 
an impoverishment of the rest of the body. 

The book gives excellent advice to people 
who require it. To write such a book may 
be an act of x^ublic service. But a greater 
and more enduring service to humanity 
would be to investigate and remove the 
causes which load men and women to accept 
such advice. It seems to us that the false 
sliame which surrounds the subject of sex 
and which is so productive of evils, must be 
one of tliose causes and if it were so, the 
remedy is obvious. Young men ought to 
receive as a part of their education instruc- 
tion as regards the biological import of sex 
life, its intentions and implications from the 
sociological and philosophical standpoint, 
with due emphasis on its practical and 
hygienic aspects. Under the influence of 
modern excitement, young men are apt to 
forget that their sense of self-respect and 
their instincts of personal dignity demand 


conservation of nervous energy which like 
worldly treasure should be augmented rather 
than extravagantly expended. The road to 
its enrichment is a simple and God-fearing 
life. If you cannot walk on this path, then 
read and profit by Dr. Evans’ book on Ma)i 
and Woman in Marriage, 

Jj! * He 

Eighteen Years on Lake Bangweulu. 
By J. E. Hughes with an Introduction by 
Major H. C. Maydon. (Published by the 
Field House, Bream's Buildings, E.C.4, 
London.) 

The author says that the writing of this 
book has been a tougher task than stopping 
a charging buffalo’’. This does not appear 
to be the experience of most modern writers 
and the general reader might be tempted at 
certain moments to wish that these authors 
also found at least occasionally that it was 
so with them. The book is an excellent 
contribution to our knowledge of the Geogra- 
phy of that portion of Africa between Belgian 
Congo and North-East Ehodesia and its 
interest is not confined to sportsmen alone. 
The picture of the country with its lakes, 
rivers, mountains, marshes, forests and wild 
game together with a description of the 
native inhabitants, their manners, customs, 
habits, dwellings, dress, food and social 
organisation and powers of educability, has 
an irresistible attraction and we confess 
that wo have read the book with great 
pleasure and profit. 

Geography teaching in the schools has 
no doubt undergone within recent times a 
considerable change, but still there is pathetic 
adherence to the practice of memorising 
details of produce of countries, lists of the 
names of towns and the pupils generally fail 
to develop a mental picture of the country 
as a whole. It is not uncommon to find 
among even highly cultivated people, 
instances of gross ignorance of simple, 
elementary geographical facts and few among 
the educationalists realise that the proper 
and efficient teaching of Geography entails a 
deep knowledge of cultural and physical An- 
thropology, E thn ography , Geomorphology , 
Climatology, Biology and the physical 
sciences. It may be true that we may not 
find at the present moment teachers 
possessing such an ideal equipment, but if 
the subject is to be taught in all its scientific 
bearings and human significance, then it is 
manifest that we have to take measures for 
providing our teachers of Geography with 
the necessary training in all the collateral 
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branches of knowledge. In certain provinces 
of India, Geography is a neglected field, 
being made an optional stndy in the high 
school curriculum. We are not quite sure 
whether this sort of educational reform is 
an indication of wisdom. It is impossible 
to follow a modern newspaper without an 
adequate knowledge of the World Geography 
and we do not sufficiently appreciate that 
the geographical facts lend themselves to 
be treated from the scientific and human 
standpoints and as an instrument of educa- 
tion, its power and influence are far superior 
to any of the subjects which form the core 
of compulsory studies. 

The chief merit of the book is that its 
chapters provide independent topics for 
study and one may commence from any 
chapter and obtain a vivid picture of a 
portion of the extensive territory forming 
the subject-matter of the book. We have 
ourselves followed the usual practice of 
reading books and every page has an account 
either of a thrilling encounter with some 
one or other of the big game, or village life, 
river system, picnic party, crocodile hunt, 
seasons and climate, fauna and flora of the 
plains and mountains or the geological 
formation of the different areas. The 
observations, recorded in the book have a 
great value to the scientist and the explorer 
and the notes given in the appendix provide 
equally interesting reading. We have here 
a good book, written in simple and elegant 
style, vividly portraying everything worth 
knowing about Central Africa and forming 
a Valuable contribution to the Geographical 
literature. We are tempted to suggest that 
everyone wishing to have a closer acquaint- 
ance with this interesting continent and 
more especially teachers of Geography must 
possess a copy of this book. 

After reading the book, we cannot refrain 
from feeling that the destructive activities 
of the sportsman must eventually result in 


f the upsetting of the balance of nature mi 
to human detriment. The indiscriminj 
slaughter of animals having scientific a 
economic interest, must necessarily prodi 
repercussions whose consequences we m 
not foresee at present, but undoubtedly 
bound to be deep and far-reaching. Is 
humane or necessary to go so far afield 
kill animals and seek pleasure in their des 
agonies 

sje * * 

LeS FONDEMENTS DE la THEORIE DE 
Eelativetb Generale ; THEORIE UNITA] 
DE LA Gravitation et de l’Electrici'] 
SuR LA Structure oosmologique 
l'Espace. Par Albert Einstein ; Trad 
de Tallemend par Maurice Solovine. (Par 
Hermann et Cie, 1933.) Prix 35 fr. broch 
The brochure is a collection of th 
papers by Einstein translated into Frei 
by Maurice Solovine. The first of th 
papers is the classical one of 1916 on 
General Theory of Eelativity. The secc 
is the work of Einstein and Mayer conta 
ing the new unified theory of Electric 
and Gravitation, based on the five dim* 
sional theory of Kaluza and communica" 
to the Berlin Academy in 1931. The th 
is the translation of an article contribu 
in September 1932, giving a summary 
the ideas that led to the theory of 
Expanding Universe and showing that th 
is no reason to suppose that sj)ace is curv 
The importance of these papers needs 
new mention and the publishers must 
congratulated on making them availa 
to a larger public. The elegance and cl a] 
of the French language have made ev 
one acquainted with it wish for and welco 
a translation into it of any abstruse ( 
quisition. We are sure that the translat 
will find a large circle of grateful read' 
who will also be delighted to find a g- 
portrait of Prof. Einstein at the beginn 
of the book. 
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Lord Dawson's Bill. 

debate on the motion of Lord Dawson 
for the second reading of the Bill, 
which he moved on the 13th February, to 
restrict the sale, display and advertisement 
of contraceptives, produced in the House of 
Lords quite a number of interesting speeches, 
which together with a critical examination 
of them by Dr. Marie Stopes, are published 
in the March number of The Birth Control 
News. The Bill passed tlie second reading 
by a large majority and was referred to a 
Committee of the Whole House. 

It may be remembered that the law in 
relation to birth control varies widely in the 
Western countries. In Great Britain cour 
traception is legalised, due probably to the 
realisation of the widespread practice of 
methods for spacing births or avoiding child- 
ren and also to the recognition of the change 
in public opinion and withdrawal of 
opposition by the Church and the medical 
profession. In 1930 the Ministry of Health 
in its Memorandum 153 M. C. W. authorised 
local Public Health Authorities and pri- 
vate agencies to establish clinics for the 
dissemination of free Birth Control informa- 
tion to married women; in Eussia and 
Mexico, the governments are actively inter- 
ested in the propagation of contraceptive 
methods among all married people. Since 
1920 Prance, alarmed at the shrinkage in 
her population, has set her face against birth 
control literature ; Ireland and America have 
banned all practical information concerning 
contraception. Many of the smaller Euro- 
pean states and also Australia and Canada 
prohibit the sale of contraceptive literature 
and apparatus ; but in South Africa, 
Germany, India, China and Japan there are 
already birth control clinics and advisory 
centres. 

In his otherwise lucid exposition of the 
doctrine of birth control, Lord Dawson of 
Penn has made some remarks which may 
bo used against the very cause he so warmly 
espouses. The ex cathedra observation that 
birth control is here to stay and is part and 
parcel of social fabric” is not likely to be 
accepted wholeheartedly by the Anglican 
Church in spite of the famous resolutions 
passed at the 1930 Lambeth Conference of 
Bishops, and is relentlessly opposed by the 
Eoman Catholic Divines. It is true that 
every speaker in the House of Lords has 
testified to the fact that, there is a rapid' 
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spread of contraceptive practice in the 
country with its attendant evils ; but all the 
same there must be a very large section of 
the community who still prefer to restrict 
the size of the family by exercising prudence 
and abstinence in conformity with the dic- 
tates of moral and religious conscience. If, 
however, present-day youth in the mass have 
decided on limitation of pregnancy and its 
determination by choice, we are disposed to 
think that their resolution cannot all be the 
outcome of the conviction that economic 
grounds and family reasons constitute the 
foundation of their families. On the other 
hand, the Lords Spiritual have depicted a 
dreadful picture of the abuses of contracep- 
tives and the total effect of their speeches 
must be disquieting to all who have faith in 
the moral foundation of society and the 
authority of the Church. The object of 
the Bill is to protect and defend the 
young people from being prematurely intro- 
duced to contraceptive knowledge, for no- 
thing can be more disturbing to the welfare 
of the society than sexual precocity in youth. 
If the blatant advertisement of birth con- 
trol devices and the erection of automatic 
machines in the open thoroughfare could be 
prevented by legislature, the author of the 
Bill hopes that the innocence of youth will 
be sufficiently safeguarded. Any careful 
observer must have noticed that these are 
not the only baneful influences to which the 
young people are exposed, whose morals are 
often also corrupted by obtrusive advertise- 
ments of aphrodisiacs and abortifacients, un- 
worthy films and sensational catch-penny 
novels. The Bill strives to remove only a 
couple of factors from an extensive environ- 
ment whose influence in precociously exciting 
the morbid curiosity of children is as subtle as 
it is dangerous. The educational and domes- 
tic authority for fortifying the mind of youth 
in the principles of morality is frustrated by 
what youth sees and hears everywhere ; and 
exposure of contraceptives to public gaze is 
not more damaging to the interests of public 
morality than are the other hostile influences. 

If under the particular circumstances of 
this age, a married couple were by mutual 
consent to resort to birth control methods, — a 
course of action approved by Lord Dawson — 
it is maintained that the Church and society 
should not interfere with the personal predi- 
lections of people in a matter of such vital 
necessity for the health and happiness of the 
family and the improvement of children. 
There is hardly any happening even in the 


best ordered homes of people, the knowlec 
of which can be kept sufficiently confideni 
for a long time and the greater the secr< 
with which anything is guarded, the mi 
irresistible is the curiosity of youth 
explore, investigate and discover everyth 
about the matter in its own time and in 
own way. Once the knowledge of 
existence of contraceptive goods is gab 
by children, they will most nature 
proceed to try them : and all knowledgi 
communicable. The diffusion of such kn( 
ledge gained first hand in the very premi 
of their home must tend to destroy 
innocence and value of childhood wh 
the bill purports to i)rotect. Moreover, 
the Bishop of St. Albans has pointed c 
if for economic and social reasons man 
people are to be permitted to impose li 
tation on the size of their family, th 
must be a still larger number of men j 
women who on economic grounds can 
at all marry. The problem of such peopl 
at once delicate and difficult. Lord Daw 
has given it as his solemn medical opiniou 
though many will disagree, — that abstent 
is impossible and hurtful to health and t 
it must eventually lead to irregularities i 
perversions which may be criminal offem 
If this is so the case of people who rem 
single after the marriageable age has b 
left behind, must constitute a serious pi 
lem fraught with sinister consequencei 
the welfare of the individuals concerned 
the society to which they belong. If s 
control, however valuable as a stabili: 
element of human character, is deleter] 
to health, and the medical profession 
provided the people with the means 
avoiding responsibility for the biolog 
consequences of their actions, unmar 
people will have a strong incentive to re, 
to birth control methods. If the purpos 
contraceptive philosophy is to exalt 
gratification of the fundamental appetite 
easy terms and without regard to the pritr 
obligations with which Nature has invei 
it, will not marriage as a voluntary hui 
institution for the propagation of the i 
tend gradually to become obsolete, with 
possibility that the government may h 
to take it over as a branch of civil admi 
tration ? 

Almost all advocates of birth control s 
on the assumption that women have a nat 
aversion to child bearing, and even in C! 
where no pathological conditions are ii 
cated, they point out that frequent pregna 
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must inevitably undermine the physical 
health and domestic happiness of the indivi- 
dual. Lord Dawson in describing the large 
families of the early forties of last century, 
such as the Gladstones and the Lyttletons, 
makes no reference to the injurious effects 
which a numerous family is reported to pro- 
duce. It seems to us that if a mother suffers 
after moderate child bearing, ordinarily it 
must be due to want of sufficient food, 
clothing, accommodation and medical advice; 
and provided that all these things are pro- 
curable by every person in a requisite mea- 
sure, so as to preserve his and her health on a 
reasonably high standard, can it be proved 
that moderate child bearing in such circum- 
stances, produces the grave consequences 
which the birth control methods seek to pre- 
vent “? According to Lord Ponsonby, what the 
majority of people require is suitable work, 
adequate wages, a cheap and sufficient supply 
of wholesome food and clothing, decent 
housing accommodation and free medical 
advice. It is one of the strange ironies of 
the present age that decent men and women 
are unable to obtain the reasonable comforts 
of life which their capacity to serve the 
body politic ought to procure. Lord Pon- 
sonby further pointed out that when he was 
Under-Secretary at the Ministry of Trans- 
port, he was able to gather figures which 
showed that among the income-tax paying 
classes there was a greater increase in the 
purchase of cars than in the production of 
babies, — a fact which proves the growing 
tendency on the part of the professional 
classes and the rich to evade the responsi- 
bilities of tending and . educating children 
and to spend all the available time and 
naoney in procuring personal enjoyments. 
It is doubtful whether birth control 
methods lend themselves to be used as 
correctives of the evils produced by a faulty 
social and economic system. 

To our mind birth control methods only 
touch the fringe of the population problem, 
though their advocates claim that they 
produce happier homes, healthier mother- 
hood and a better race of children endowed 
with a finer character. Lord Dawson has 
pointed out that this social ideal has per- 
meated the skilled and semi-skilled working 
classes who have adopted the contraceptive 
practices so that a decline in the birth rate 
of 14-4 per cent, has occurred in Great 
Britain in the ten years between 1923 and 
1933. The so-called ‘^circumstances of the 
age’’ seem to be only synonymous with 


unequal distribution of wealth, unemploy- 
ment consequent on mass production and 
defective mechanism of marketing the 
produce and slums produced by factory 
labour. Are these disfigurements to be 
permitted to extinguish the nobler and 
heroic virtues which distinguished the older 
generation of men and women who, with 
fortitude, resource and self-sacrifice, reared 
a large number of children amid the pic- 
turesqueness of family love, loyalty, devo- 
tion and discipline? Perhaps a readjust- 
ment of the existing social system may 
secure for the people better homes, more 
money and greater means of enjoying the 
amenities of life than the practice of birth 
control methods can hope to place at their 
disposal. Is there not enough room in the 
British Empire for establishing and develop- 
ing more colonies where the excess popula- 
tion can be properly placed to bring up 
their numerous children as self-respecting 
citizens without exposing them to the 
evils of the widespread use of contraceptives 
which is reported by the Lords Spiritual to 
be common among unmarried persons ? 

The prevalence of these evils is admitted 
by Lord Dawson and their increase is 
attributed to extravagant displays of con- 
traceptives, the construction of automatic 
machines and shameful appeals to the young 
and old alike to purchase, and profit by, 
chemical preparations. The evils bitterly 
alluded to by the Lords Spiritual is trace- 
able in no small measure to the attitude of 
the Church and society towards fallen women 
and their illegitimate offspring. To repress 
is to excite curiosity ; to forbid is to stimu- 
late action; this law of contraries is an 
essential ingredient of the human mind. 
Eeligion and society by steeping sex in 
shame ran it underground, and will both 
produce a constructive and feasible scheme 
for overcoming the biological consequences 
of fornication without absolute continence. 
Our attitude to the sex problem must 
change and the Church must develop a 
finer code of morality more practicable and 
convincing than the old one, which is no 
longer adequate and thus fails to check the 
evils of illicit intimacy. For the danger of 
these evils is intensified by the sophisticated 
food of civilised man, precociously stimulat- 
ing the fundamental instincts, and by the 
fact that these instincts are fostered by the 
greater freedom of action now enjoyed by 
the members of both sexes and by the deeper 
and subtler influences of environment. 
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A more significant population problem 
than the quantity of mankind, is the quality 
of individual members. In order that a 
nation may become prosperous, happy, efii- 
eient and peace-loving, a sound contribution 
to general intelligence and moral stability 
has to be made by all the grades and classes 
of society. The mere limitation of the family 
which may perhaps secure for the children a 
better average of education and a more 
decent start in life, does not ensure that all 
the children born under the contraceptive 
auspices will possess the best qualities. 
It is doubtful whether even the crea- 
tion of a Ministry of Marriages, such as 
Charles Whibley cynically suggests, assisted 
by a Secretariat of bright-eyed young Mende- 
lians, could, by selective breeding, produce 
and fix the desirable type of individuals, 
for ^‘men and women are not peas” and 
’they must have their own personal inclina- 
tions which are beyond the range of experi- 
mental marriages. Heredity is a supremely 
fruitful field but its mechanism still baffles 
dmman ingenuity. The very essence of 
strength and beauty of humankind is indivi- 
Siuality, which is divergence and the ambi- 
tion to fix the type, even were it possible, 
•must be undesirable. Neither birth control 
methods nor all the tender faith in the 
efficacy of legislature will suffice to improve 
mankind ; we shall have to rely on educa- 
tion, public opinion and the precepts of 
•religion for its betterment, however true it 
may be, that the son profits little by the 
intellectual and moral acquisitions of the 
father and has to begin it all over again 
from the very commencement. 

If we really want our people to flourish 
then we should give every one an equal 
chance to succeed in life : and, knowing that 
the people who, possessing the highest inborn 
intelligence and moral energy, are the ones 
who are actually contributing most to the 
welfare of the community, we have to 
encourage them to have as many children as 


they healthily can in the hope that bein 
born of a good stock in a good environmeni 
they may repeat or improve on the worth] 
ness of their parents. It may perhaps b 
necessary to discourage the people who ai 
decidedly inferior to have numerous childrei 
The indiscriminate and extensive emplo;^ 
meat of contraceptive technique by th 
professional and richer classes alone and th 
inability of the less favoured community t 
procure birth control advice and appliance 
must produce results whose consequences t 
the nation will be obviously unsatisfactory 
If any bill on the subject of birth control ] 
needed, legislative sanction should 1: 
obtained to prohibit the sale of contrf 
ceptives to the well-to-do classes an 
to place the appliances within the eas 
reach of others whose contributions to tl 
prosperity of the people must in the natu] 
of things be somewhat lower. Many of tl 
social abuses now attending the propagand 
of birth control knowledge and free sale < 
contraceptives, which the Lords Spiritua 
have painted in lurid colours, may I 
removed by restricting their purchase at spi 
cified hours during day time in a few license 
shops and on the production of a certificai 
from a competent medical authority tlu 
the purchaser is married and that the gooc 
are intended exclusively for his personal us 
The birth control movement is in the natui 
of a physiological and psychological expei 
ment, regarding the results of which the 
is not a unanimous and authoritative boc 
of opinion ; and it is neither safe nor wise i 
permit it to gamble with life without sufl 
cient safeguards. Nevertheless the questic 
of birth control and the law of abortic 
must, as pointed out by Justice McCardi 
be investigated free from prejudice whetlr 
theological or otherwise ; and if the problen 
were to be treated like other scientif 
problems, perhaps their implications migl 
lose many of their horrors. 
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The “ Direct Control ” Autogiro. 

By Colonel John Josselyn, o.m.g., d.s.o., o.b.e., t.d. 


TT is safe to assume that most people 
nowadays are familiar with the Auto- 
giro either from actually having seen one on 
the ground or in flight or from pictures, 
literature, or hearsay. It will therefore be 
enough to say that the Autogiro is an 
aircraft which obtains its lift entirely from 
a system of rotating blades, called the rotor 
blades, mounted on a pylon structure at- 
tached to the fuselage in place of the usual 
centre section of the ordinary fixed wing 
aeroplane. These blades are hinged at the 
root allowing freedom of movement up and 
down as the rotor revolves- Once in the 
air no engine power of any kind is required 


aircraft. If the blade were not hinged then 
the lift on the advancing blade would be 
considerably greater than that on the retreat- 
ing blade, but the hinge allows the blade to 
rise, decreasing its incidence and thereby 
its lift. On the other hand, the fall of the 
retreating blade increases its lift with the 
result that the lift on the blades is equalised 
and the resultant lift of the whole rotor is 
fixed at or very close to the centre of rota- 
tion of the blades. 

Considering then the action of the disc 
formed by the revolving rotor blades, we 
find that, again owing to the forward speed, 
the tip of the blade at the front of the 



to keep the rotor system revolving, its 
rotation being entirely due to serodynamical 
action. 

If one considers the action of the blades 
in flight, it is found that, due to the centri- 
fugal force and the lift acting simultaneous- 
ly, the blade will assume an angle to the 
normal. 'Now if the path of the tip of the 
blade is traced it will be seen to rise and 
fall, the rise taking place during the period 
- in which the blade is advancing, and the 
fall during the period of retreating. When 
the blade is advancing the speed with which 
it travels with respect to the opposing wind 
is increased by the forward speed of the 


machine is higher than that of the rear 
blade, so that the plane ot the disc is 
inclined backwards and slightly down on 
the side of the advancing blade. The 
direction of the lift force will be normal to 
this plane. Lateral and directional stability 
is maintained by small fixed horizontal 
oblique and vertical fin surfaces at the tail 
of the fuselage. 

One of the difficulties under which the 
Autogiro has to some extent suffered during 
the years of experiment in perfecting the 
rotor system has been the question of the 
degree of control at the slow speeds at 
which the machine is capable of being flown 



416 


CURRENT SCIENCE 


[May 1 


with perfect safety and freedom from any 
possibility of stalling, and in vertical des- 
cent when there is no forward speed at all. 

The basic problems of flight are three: 
Lift, Stability and Control. The Lift of an 
Autogiro and its safety and stability are 
fundamentally independent of its horizontal 
speed through the air, unlike the ordinary 
fixed wing seroplane which is entirely 
dependent for its lift and stability and 
consequent safety on the maintenance of a 
high forward speed through the air. On 
the other hand, the degree of control obtain- 
ed by means of ailerons, elevators and 
rudder as in the fixed wing aeroplane is 
dependent on the speed at which these 
control surfaces are forced through the air. 
Consequently in the lowest forward speeds, 
or in vertical descent, such as are possible 
with the Autogiro from the point of view of 
lift and stability the ordinary fixed wing 
aeroplane controls were sluggish and almost 
ineffective. In order to overcome this 
difiBculty Mr. de la Cierva, the inventor of 
the Autogiro, and the person who has been 
responsible for its development throughout, 
contrived what is called the ^‘direct con- 
trol” arrangement, whereby control is no 
longer dependent on small moving surfaces 
attached to fixed planes but is transferred 
to the rotating disc which is the whole 
supporting surface of the machine. 

This type has therefore no fixed wings or 
control surfaces such as ailerons, elevators 
or rudder, the only fixed surfaces being fixed 
horizontal, vertical and oblique fins at the 
tail of the fuselage to give the machine 
directional and lateral stability and to 
counteract the effect of propeller torque. 

In considering the action of the rotor 
blades in flight we have found as follows : — 

1. That the lift force is roughly constant 

for a given attitude of machine. 

2. That it acts at the centre of rotation 

of the blades. 

3. That its direction is normal to the plane 

of the rotor disc. 

As has been indicated above, the control 
of ordinary aircraft is achieved by altering 
the load on any of its control surfaces by 
changing the attitude of the surface with 
respect to the wind. In the new type of 
Autogiro the alternative of changing the 
direction of a force is employed. As the lift 
force acts normally to the plane of the disc 
of the rotor, if the attitude of this disc is 
changed by tilting the rotor then the direc- 
tion of the lift force will be changed also. 


To show how this works on a miichiU' 
flight see Fig. I. 



The thrust (T), weight (W), and lift 
are shown acting at tlu^ 0. (J. of the mac*, 
and in equilibrium, for simplicity the 
load is neglected. This condition w 
give no tail load. 

It will be clearly seen that if the direc 
of the lift force (L) is changed to 
shown by the dotted line, this force 
have a moment tending to raise the no 
the machine. In the same way if the j 
is tilted forwards in the opposite direc 
to that shown by the dotted line, it 
raise the tail of the machine. IQxactlj 
same results are obtained laterally if 
rotor is tilted sideways and any coml 
tion of these fore and aft and la 
movements will produce correspon 
movements in the machine. 

So much for the fore and aft and la 
controls, but this “direct control” mac 
dispenses also witli a rudder and i 
explanation of how it is turned with( 
rudder is necessary for a complete in 
standing of this novel aircraft. It 
well-known fact that a machine put in 
bank without rudder will side-slip. Iirui 
ately this side-slipping comnumccs 
equivalent to a change of dir(‘.ction of 
which will now press against the 
towards which the machine is slip] 
with the result that, exactly as a weai 
cock changes direction with a side y 
so an Autogiro with its large tail sur 
will change direction also. It will be 
then that to bank is automatically to i 
The lateral control on this typo of mac 
might bo referred to as the turning cont 

Before going on to a dc'.scription ol 
machine itself, it may be as well to cx] 
how the propeller torque is counteracts 
a machine of this type. In ordinary 
craft it is usual to counteract prop 
torque by a differential setting of 
ailerons. As there are no ailerons on 
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^direct contror’ Autogiro, it is necessary 
to have this change of setting incorporated 
in the horizontal fin. A number of experi- 
ments were carried out to determine exactly 
what this setting should be, and it was 
found that if a certain aerofoil was given to 
the horizontal fin and reversed on one side, 
the propeller torque would be corrected. 

Fig. 2 is a diagrammatic sketch of the 
hub and controls. It should be explained 



that actually the axle is not connected to 
the lateral hinge housing directly as shown 
in the sketch, but is mounted in ball 
bearings in the hub, the bottom cover of 
which forms the hinge housing. 

It is essential in a control of this type 
that friction should be eliminated as far as 
possible, and with this end in view, needle 
roller bearings are used at all hinge points. 

The three blades are attached at the 
hinges marked, “a” and the whole of the 
rotor system is free to turn about the hinges 
” and “ c These hinges are offset from 
the centre of rotation and the reason for 
such offset lies in the inclination of the lift 
force which has been_explained above. The 
offset is such that the line of lift never pg^sses 
3 


through the hinges but slightly behind the 
longitudinal hinge and to starboard of the 
lateral hinge. When it is explained that for 
full control of the machine no more than 4® 
or 5® longitudinal tilt and 2® lateral tilt is 
required, it will be appreciated that the load 
on the hand necessary to control the machine 
must be small and the control very sensitive. 

As a matter of fact, the control was found 
to be so light and so sensitive that during 
test flights it was found necessary to intro- 
duce flexibility into the system to diminish 
the sensitivity and to give the control a bias 
in order that the pilot may have a “feeP’ 
to the control. This bias, which is given 
both laterally and in the direction of tilting 
the rotor backwards, is merely an extra load 
supplied by springs, the strength of which 
was found by experiment. 

From the sketch it will be simple to follow 
the control and it will be seen that, though 
with a hanging stick instead of one with 
controls attached at the floor of the fuselage, 
the control movements are exactly similar 
to those of orthodox craft, that is stick back 
to climb and forward to dive. In addition, 
as previously explained, the left or right stick 
movement will give a left or right bank and 
turn of the machine. 

A brief description of the machine 0. 30 
P. (as illustrated) is as follows : — 

—Armstrong Siddeley •* Genet Major” 
7-cylinder, approximately 140 h.p. 

Propeller. — Fairey Reed metal propeller. 

Fuselage. — Steel type welded construction seat- 
ing capacity for pilot and passenger in open 
cockpits. 

Undercarriage. — Split axle type — axle oleo leg 
and radius rod attached to fuselage— travel of oleo 
leg about S", Dunlop intermediate pressure 
wheels fitted with Bendix l^rakes. The under- 
carriage is fitted well forward on the fuselage — 
more so than is customary, to enable the engine 
to be run up on the ground without the tail rising. 
It must be remembered that tliereareno elevators 
to use during this operation. 

Vertical Fin. — Steel tube welded construction, 
disposed equally about the centre line of the fuse- 
lage. 

Horizontal Fm.— Wooden construction. The 
horizontal fin is provided with obliqiie fins which 
give added stability in all directions, lateral, 
longitudinal and directional. 

Petrol System. — Gravity tank of 25 gallons capa- 
city being sufficient for 3 J hours’ flight. 

Oil System. — An oil tank is fitted containing 
about Si- gallons of oil. 

Motor ^ Blade s.^Steel tubular spar internally 
tapered, with ribs for shaping a ply covering. 

Motor Starting. — The starting of the rotors is 
accomplished by engaging a clutch, the driving 
side of which is driven by the en^ne. A lever in 
the.pilot’s cockpit operates the driven side. The 
drive is through bevel gears and a dog clutch 
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which is provided to ensure that the rotors could 
never over-run the engine. If this ever happened 
the two halves of the dog clutch would ride over 
each other. When the requisite number of revo- 
lutions of the rotor are obtained the clutch is dis- 
engaged by a quick release, situated on the pilot's 
dashboard. 

Ground Steering . — The tail wheel of the C. 30 is 
steerable and is operated by a foot steering bar in 
the cockpit. 

Performance . — No actual performance figures 
are available at the present time but, based on 


experience of former Autogiros, the 
performance should be obtained : — 


foil 


Top Speed 
Minimum Flying Speed 
Cruising Speed 
Landing Speed 
Take off run 
Landing run 
Eange 


120 m.p.h. 

15 m.p.h. 

95 m.p.h. 

Nil. 

12 yds. in still 
Nil. 

3 J hours, apprc 
350 mih 


Ceiling 

Climb 


17,000 feet. 

900 ft. per min 


On the Mechanism of Indian Tornadoes. 

By Dr. A. K. Das, d.sc., 

Alipore Observatory, Calcutta. 


I N an article which appeared in the Current 
Science of Jnne, 1933, I made the 
suggestion that tornadoes with the charac- 
teristic cloud funnel which occasionally 
occur in Bengal during the nor’ wester season 
might be due to the downward bending of 
one end of the cylindrical whirl with a hori- 
zontal axis which should sometimes come 
into existence as a result of the mechanism 
of nor’westers which T put forward in a 
fairly detailed investigation^ published in 
the Oerl. Beitr. z. Ceophysih. The mecha- 
nism suggested for Bengal tornadoes could 
not at that time be supported by definite 
observational data of any actual tornado 
because such data were not available for any 
tornado of Bengal or of any other part of 
India ; but the mechanism was perfectly in 
line with A. Wegener’s theory of European 
tornadoes and appeared to me to be a neces- 
sary extension of the mechanism of nor’west- 
ers that would explain more satisfactorily 
the close relationship between the nor’ west- 
ers and the tornadoes than other suggestions 
which postulate the pre-existence of local 
upward convections due to the overheating 
of the ground and consequently of the air in 
contact with it. There is ample evidence in 
meteorological literature to shew that the 
true upward movement of air through the 
tornado funnel is to be regarded as a sub- 
sidiary phenomenon and in fact, in some 
tornadoes its very existence is doubtful. It 
is to be remarked that the fact that objects 
are lifted up from the ground by tornadoes 
does not necessarily prove the existence of 
vertical convections of air in the tornado 
funnel. 


1 A. K. Das, ** On the Mechanism of Thunder- 
squaJls in Bengal /’ — GerU Beitr. z. Geoph., Bd. 39, 
1933, pp. 144-166, 


In a paper^ which has just appearc 
the Scientific Notes of the India Meteoroh 
Department, Fit. Lieut. E. G. Veryarc 
studied a tornado which occurred at Pesl 
on the 5th April, 1933. This investig 
is of great interest from the standpoii 
Indian meteorology because it is the 
paper which gives concrete scientific c 
vations on the subject of tornadoes in I 
Since Mr. Veryard intends to make inf 
a fuller study of this tornado I do not 
to utilise the data published by him in 
other way than to indicate some oj 
features which appear to me to supporl 
hypothesis put forward in my artic 
Current Science referred to above, 
seven remarkably good photographs (j 
ing the different stages of developme 
the tornado) which accompany Mr. Ver;^ 
paper are extremely instructive fron 
point of view of the above hypothesis, 
the first three photographs which repr 
the* growth of the tornado the axis c 
cloud funnel shows a gradual tendenc 
become vertical till on the fourth p 
graph which shows the fully developed 
the lower end of the funnel is almost ' 
cal. On the three photographs she 
the later stages one can see that the toi 
is weakening and the axis of the funr 
steadily tending to become horizc 
Furthermore all the photographs show 
at every stage the top of the funnel is sh 
bent towards the cumulo-nimbus clou< 
is joined up with it. It would, ther< 
be natural to conclude that the or. 
“ mother whirl ” with horizontal axis 
inside the mass of cumulo-nimbus clou( 


2 B. G. Veryard, “A Preliminary Stud; 
Tornado at Peshawar,”— 5c. Notes Indf 
DepU, 5 , 66 . 
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that in the initial stages one of its ends be- 
came elongated and gradually tended to' be 
vertical (growth of the tornado) and later it 
gradually bent back to horizontal and short- 
ened (decay of the tornado) until it dis- 
appeared finally inside the cloud. 

The tornado moved approximately from 
S.W. to N.E. and Mr. Veryard says in his 
paper, as he also informed me on my enquir- 
ing ai)out it before his paper was published, 
that looking from south-west to north-east 
the tornado funnel which had an anticlock- 
wise rotation was situated on the right-hand 
side of the main cumulo-nimbus tower and 
the rain and hail fell mostly on the left-hand 
side of the track. This is a very interesting 
and important observation from the point of 
view of the hypothesis of the whirl with 
horizontal axis. That the tornado funnel 
was situated on the right of the main 
cumulo-nimbus cloud looking in the direc- 
tion of translation of the tornado is quite 
evident from the photographs if we take 
account of the fact that they were taken 
while the tornado was approaching the 
camera. On all the seven photographs the 
top of the funnel is bent towards the 
cumulo-nimbus cloud, i.e,, towards the right 
(as seen on the photographs) and it is on 
this side that there are indications though 
faint, of falling rain on some of the photo- 
graphs. All these observations are strongly 
in favour of the hypothesis of the whirl with 
horizontal axis, and although from the 


study of only one case it is not justified to 
conclude with certainty about the correct- 
ness of the hypothesis in the case of Indian 
tornadoes in general, there is good reason to 
believe that the hypothesis is a very probable 
one ; it would, of course, be necessary to 
have more detailed observations in order to 
subject it to a strict test. 

Another very interesting point in Mr. 
Veryard’s paper is the observation that the 
tornado funnel in question had two parts : 
an inner core and an outer mantle. It may 
be remarked that similar observations have 
also been made in European tornadoes 
particularly by Wegener and Letzmaun, so 
that the similarity of the Peshawar tornado 
with those of Europe would appear to be 
very close indeed. It also appears to me 
that on the photograph showing the tornado 
at the fully developed stage one can even 
recognise three distinct zones; this would 
probably suggest the presence of a central 
core, an outer mantle and an intermediate 
zone as proposed by Letzmann® from theore- 
tical considerations. If the velocity of the 
wind and the lowering, of pressure in the 
tornado were available one might subject 
this tornado to a quantitative test to some 
extent. 


3 J. Letzraann, “ Gber die Einfliisse positiver 
und negativer Beschleunigung aiif ortsfest rotier- 
ende Flussigkeitssaulen,”— JSeitr, z, GeopJi^ 
1930. 


Focal Region of the North Bihar Earthquake of January lS‘ 1934. 

By Dr. S. C. Eoy, m.sc. (Cal.), n.sc. (Lond.). 


I l!T his note* on the l^orth Bihar Earth- 
quake of January 15, 1934, Dr. S. K. 
Banerji has quoted the following epicentral 
distances of the earthquake estimated from 
seismic records : — Bombay 950 miles, Kodai- 
kanal 1,400 miles, Agra 450 miles, Dehra Dun 
100 miles, Mangalore 1,250 miles and Kew 
4,600 miles. In addition to the foregoing 
distances one should also take into account 
the epicentral distance of 70 miles estimated 
by Calcutta. As pointed out by Dr. Banerji, 
these distances do not fix up any definite 
epicentre, but it would be premature to 
express an opinion regarding the extent of 
the focal region without a thorough scrutiny 
of the seismograms of all Indian Stations. 


♦ Curr. 8ci,, 2, 326, 1934, 


It is undoubtedly true that the origin of an 
earthquake cannot be traced to a point- 
source but it is probably equally certain that 
the focal region from which the seismic 
waves of the principal shock of January 15 
originated could not have been as wide as is 
suggested by the epicentral distances origin- 
ally reported by the Indian seismic stations. 
Discarding the incredibly low values of 100 
and 70 miles reported by Dehra Dun and 
Calcutta respectively, the original estimates 
of the epicentral distances made by other 
Indian stations are, however, reconcilable to 
a focal region of reasonable extent when it 
is remembered that the seismic tables used 
for the estirnq/f ion of the epicentral distances 
are different at different stations. , The 
Dehra Dun seismograms are not available for 
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scrutiny but a preliminary examination of 
the Calcutta seismogram (Fig. 1) along with 
the seismograms of Agra (Fig. 2), Bombay 
(Figs. 3 and 4) and Kodaikanal (Fig. 5) sug- 
gests that the original estimates by Calcutta 


/ 






Fig. 1. 

and Delira Dun were based on some wrong 
identification of phases on their seismograms. 
In the absence of the DehraDun seismograms 
it is dij0dcult to imagine the exact nature 
of identification of phases which led to the 
low value of epicentral distance reported by 
that station but the following suggestion may 
provide a possible reconciliation of the origi- 
nal estimates of Calcutta and Dehra Dun. 

The nature of incidence of the first preli- 
minary waves Pm on the Agra, Oolaba and 
Kodaikanal seismograms (Figs. 2, 3, 4 and 5) 
is similar and appears to correspond to the 
point Pm marked on the Calcutta seismogram 
(Fig. 1). The very feeble movements which 
commenced at Pm on the Calcutta seismo- 
gram prior to the incidence of Pm and lasted 
for about 11 seconds, are doubtful on the 
Agra seismogram (Pig. 2) and are not at all 
traceable on the Bombay and Kodaikanal 
seismograms (Figs. 3, 4 and 5). An explana- 
tion that suggests itself is that the major 
failure which led to the principal shock was 
pi’eceded by a minor failure by about 11 
seconds and that Calcutta’s original estimate 
of the epicentral distance was based on the 
supposition that the interval (Pm — P m) 
represented the total duration of the preli- 
minary and secondary waves of the principal 
shock. It is also not improbable that 
Dehra Dun adopted the same interval (P m-Pto) 


as representative of the duration of 
preliminary waves. In this connecti' 
may be of interest to mention certain se 
phases characteristic of near earthquak 
shallow focal origin. A glance at the se 
data published annually by the Ii 
stations seems to show that the Ii 
seismology has not in the past recog 
fully phases of the preliminary and 
secondary waves other than the nc 
P and S. It is, however, well known tha 
preliminary and the secondary wave 
shocks originating in the upper laye 
crust of the earth can travel to a 
station along three distinct paths, 
normal primary waves P and the secor 
waves S are refracted down into the i 
basic layer where they travel with 
paratively high velocities and are refn 
up again to the observing stations, 
longitudinal and the transverse waves 
also travel directly from the focus tc 
observing station through the granitic 
(about 10 Km. thick) where they 
comparatively low velocities. These ( 
waves are recognised internationally b^ 



Fig. 3. 


symbols P and S. In addition to the 
pairs of preliminary and secondary a 
mentioned above there is a third pair P‘ 
S* which travel from the .focus tc 
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observing station with intermediate velo- 
cities through the basaltic layer (about 20 
Km. thick). The importance of the recog- 
nition of these six phases and also of the 
reflected primary and the secondary waves 
for a correct diagnosis of seismograms of 
near earthquakes cannot be over-emphasised. 
The phases Pm, Pm, Sm and 5 m appear to be 
identifiable on the seismograms of Calcutta 
and Agra (Figs. 1 and 2). The reflected 
waves are also traceable on some of the 
Indian seismograms (Figs. 2, 4 and 5) but 
the phases Pm* and Sm* are either absent or 
difficult to trace. One is naturally tempted 
to suggest that the phase Pm marked on the 
Calcutta seismogram may be taken as Pm 
and the phase marked Pm identified as Pm* 
but the feeble nature of the movements of 
Pm and other characteristics of the Calcutta 
seismogram do not appear to support such 
an explanation. 

The arrival-times of the important phases 
based on the present identification are 
tabulated at the top of Fig. 6. The origin 
time of the major shock as obtained by 
plotting (Sm— Pm) interval against the 
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arrival time Pm is 8 h. 43 m. 22 s. < 
The epicentre is located near Lat. 26- 
Long. 86*2° B. in agreement wit! 
following epicentral distances : — Cc 
493 Kms., Agra 805 Kms., Dehra 
902 Kms., Bombay 1,610 Kms., Man 
1,929 Kms., and Kodaikanal 2,026 
The time-distance curves of the imp 
phases of the principal shock ar< 
given in Fig, 6. The developme 
surface waves (Fig. 3) and the genera 
of the time-distance curves of the ^ 
phases suggest that the focal region 
principal shock was of shallow depth, 
reliable estimate of the actual deptl 
the seismograms is not possible i 
absence of records close to the epicent 
The main object of the present note 
point out that a preliminary examinai 
the available Indian seismograms do 
suggest that the focal region of the pr 
shock of January 15 was very abnor 
extent. A detailed discussion of the s 
grams of the principal shock and its 
shocks will be published elsewhere. 


Some Foreign Weeds and their Distribution in India and Burma. 

By K. Biswas, 

Royal Botanic Garden^ Calcutta. 


. A. 0. JOSHI’S note on the occuiTence I 
of Groton sparsiflorus in the United * 
Provinces, published in Current Science^ 
2 , 344, 1934,® prompts me to put down my 
observations regarding the distribution of 
some of the common harmful exotic weeds 
established in this country. 

The interesting study of migration of 
foreign plants dates from a very early period, 
as far back as 1786, the date of the founda- 
tion of the Eoyal Botanic Garden, Calcutta 
(the then Hon. East India Company’s Bota- 
nical Garden, Calcutta) and the Serampur 
Botanical Garden — generally known as Dr. 
Carey’s Garden. During this time Eoxburgh, 
the father of Indian Botany ”, and Dr. 
Carey of great fame started cultivating in 
their gardens at Sibpur and Serampur, 
various species of foreign and indigenous 
plants with a view to have a suitable botani- 
cal garden Of scientific value near Calcutta. 
This work was followed by such eminent 
botanists as Yoigt, Wallich, Griffith, Bucha- 
nan, Hamilton, Falconer, Thomson, Ander- 


son, Clarke, King, Gamble and Prain. 
by the time Briihl published his 
Plant Immigrants in 1908,® the I 
Garden at Sibpur during the course 
hundred and twenty-two years, for 
centre of distribution of a large perc 
of plants at present found in the neig 
hood of Calcutta in the district of H 
Howrah and the 24 Parganas. ( 
invasion of foreign plants either by 
by ships calling at the various ports < 
country may be considered another 
of migration of foreign plants. Ex< 
relation in plants with different garde 
introduction of seeds by private indi\ 
may be other important factors oi 
migration of plants. The problem of 
bution and dispersal of plants is too 
to be discussed here. I refer the rea 
the book entitled The Dispersal of 
throughout the World by H. K. I 
1930,^° for sufficient information o 
subject. The authors of the local flora 
as Prain, Cooke, Gamble, Brandis, I 
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Haines and others have naentioned in their 
works some of the plant intruders of this 
country. Kashyap has recorded some of the 
foreign plants in his article on JSTotes on 
some foreign plants which have recently 
established themselves about Lahore.”"^ 
“ In the list of species and genera of Indian 
Phanerogams not included in Sir J. D. 
Hooker’s Flora of British India,'' Oalder, 
ibfarayanaswami and Eamaswami have com- 
piled in alphabetical order, the names of 
species published up to 1924 which were not 
noted in Flo^-a of British India, This work 
covers 157 pages. Eecent writers such as 
Briihl, Blatter, Parker, Kanjilal (Senior and 
Junior) Sabnis, Pyson, Parkinson, Mayura- 
nathan, Tadulingam and the writer and 
others have also reported in their works 
some of the foreign plants. There has 
become, as the author experiences during his 
association with the herbarium of the Royal 
Botanic Garden, Calcutta, a large accumula- 
tion of foreign specimens. A comprehensive 
list of these ‘ Plant Immigrants ’ will be 
published in course of time. 

Some of the most common foreign weeds 
chiefly hailing from tropical America have 
of late been almost terrestrial pest in 
different parts of the country. These weeds 
cover sometimes acres after acres of field or 
open places, and miles and miles along the 
railway lines forming more or less a pure 
association of their own. Fupatorium 
odoratum encroaches upon outskirts of the 
tropical evergreen forests in South Burma 
and penetrates into the Terai of the Eastern 
Himalayas sometimes struggling to replace 
the characteristic Savanah formation of this 
region. Some again spread rapidly in the 
plains and ascend with equal vigour to the 
hills sometimes reaching even an elevation 
of 10,000 ft. These plants are mostly peren- 
nial and may be called in general weeds 
including herbs, undershrubs and climbers. 
Some of them flower throughout the year 
and some in spring from J anuary to 
February. Fruits ripen before the rains 
from March to April, Some of the species 
more or less dry up in the hot weather. The 
climax of growth of most of these species 
reaches within two to three months after 
the rains — say from September to December. 
The rapid spread of Eichhornia speciosa, 
Groton sparsifiorus, Eupatorium odoratum 
^nd Lantana camara within a fairly short 
"period has become such a menace to culti- 
vation that questions were raised in the 
local Legislative Councils to find out means 


for their control and eradication. The 
question of eradication of Eichhornia 
speciosa (water hyacinth) is still uppermost 
in our mind. The writer, as hinted in his 
paper entitled Role of Aquatic Vegetation 
in the biology of Indian waters is of 
opinion that the eradication of water 
hyacinth, as also the other terrestrial 
species, can alone be done by mechanical 
means and organised labour. I have studied 
the question of eradication of water hyacinth 
since it was tackled by Dr. P. Briihl from 
1920 onwards. I have had the opportunity 
of visiting different affected areas in India 
and Burma. I am convinced that there is 
no royal road to eradicate this pest save and 
except by mechanical means. Utilisation of 
water hyacinth compost as manure is, I 
believe, not so very tempting to the agri- 
culturists as to induce them to apply their 
whole-hearted effort for eradication. Manu- 
facture of alcohol from water hyacinth on a 
commercial scale is rather doubtful, but if it 
proves successful by the attempt of Dr. 
H. K. Sen, it might be a tempting offer. In 
any case in this country under the present 
circumstances, it appears to me that a 
certain amount of forced labour or legis- 
lation might have, in the beginning, desira- 
ble effect to stir up the landholders to take 
up the work in right earnest. The prospect 
of utilising water hyacinth as manure, 
potassium salt, alcohol and other bye- 
products might also encourage educated 
people and zemindars of the affected areas 
to influence the tenants for exerting their 
manual labour to the full extent for the 
eradication of this pest which day by day is 
leading them to heavy financial losses. 

The control of terrestrial pest is not so 
very complicated, as it requires keen watch 
in uprooting the plant before the fruiting 
period. In this way after three or four years 
weeding they will be quite under control. 
In the forest areas careful burning of the 
weeds in proper time will have considerable 
effect in checking their growth. Thus by 
careful weeding the author finds large 
plantations, gardens and estates are kept 
free from growth of undesirable weeds. In 
this country edaphic and climatic condi- 
tions, vast areas, finance and other labour 
factors are not favourable to the .usfi' of 
spray and chemicals. 

The American plants seem to have parti- 
cular liking for the Indian soil, so that once 
they can set foot on any part of India they 
spread like wild fire in no time. Of such 
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may be mentioned — the Euphorbiaceous 
South American Croton sparsiflorus which 
Prain records as occurring in the Koyal Bota- 
nic Garden in 1904. This alien species was 
evidently, as Mohr refers in his Plant Life 
of Alabama in 1901, was introduced in 
ballast and found its way to India via Malay 
Peninsula, South_.Burma and Aracan sea 
coast. Both Briihl and Joshi remark that 
this plant favours riverside and water 
courses. The writer thinks that this plant 
first settles down along the river-side, water 
courses of various sorts and even along the 
edges of ditches. This is evidently due to 
its innumerable seeds having been washed 
down by rainwater are finally distributed by 
the current of rivers. The seeds thus carried 
by water are stranded along the margins of 
watercourses or open chars of rivers and 
canals and grow there under suitable condi- 
tions. In this way the plants are securely 
placed in their new habitat, and after first 
fruiting period the cocci are scattered and 
the area of the spread of this plant increases 
in mathematical proportion. Its access to 
Benares is very likely by boats plying in 
the river Ganges or by human agency or by 
trains running from Bengal to the Upper 
Gangetic plain. The writer during his recent 
tour followed this species down to South 
Burma where it might have reached by the 
sea along the Aracan sea coast. Its luxuri- 
ant growth in masses forming pure associa- 
tion in open fields in some parts of Bengal 
sometimes lends a touch to the landscape. 
It spreads right up to the foot of the Hima- 
layas in l^orthern Bengal. In South India 
it has been observed by Mr. V. Uarayana- 
swami that this plant spreads particularly 
along the Eailway lines and embankments 
and extends up to the foot of the Nilgiri 
Hills. It is not very common in Bihar and 
Orissa. It has become a veritable pest in 
Bengal and it is high time that steps should 
be taken for its eradication, as its growth 
increases not only the labour charges but 
also reduces the fertility of the soil. The 
species appears to favour moist tropical 
areas and slightly alkaline soil conditions. 
The plant is not liked by cattle. Scoparia 
dulcis, another tropical American erect 
small medicinal herb, unknown in Eox- 
burgh’s time, is nowadays common every- 
where and extends even up to the Terai 
region chiefly following the open roads and 
pathways. This plant belongs to the family 
o£ Scrophularineae. Eupatorium odoraium, 
a Compositaceous plant, known by the local 


people as Assam lata, ” is a tall scandent 
undershrub introduced after Eoxbiirgh’g 
time from Jamaica, West Indies. Hookei 
reports its occurrence in Assam, S. Burma 
and Malay Peninsula. This species is at 
present wild everywhere in the eastern and 
southern parts of the Indian Empire. This 
is the most common plant along the railway 
lines, in village shrubberies and fallow 
lands in Assam, Bengal, Southern India and 
Burma. In Assam, especially along the 
borders of Sylhet hills and the bases of the 
Naga Hill ranges, it becomes such a domi- 
nant species that it may be called Eupato- 
rium odoratum association. Such association 
is not infrequently met with in the secon- 
dary formation of the tropical rain forests ol 
S. Burma. Predominance of its growth is 
also noticed along the base of the Sikkim, 
Bhutan, the Garo Hills, Khasia and Jaintia 
hill ranges and Manipur in the east and 
Madhupur jungle, Mymensingh, Bengal in 
the west. It is very likely that the plant 
might have been introduced from the West 
Indies to India and Burma by seeds 
confined to the ballast heaps of Cargo 
boats calling at Singapore. From the 
Malayan port the plant found its way into 
Lower Burma. The line of distribution 
gradually extends further inland and then 
bifurcating — one branch extending up the 
duars of N. Bengal and Assam ranges where 
it finds ideal condition of growth ; and the 
other to the west Bengal, via Chittagong 
Hill Tracts, Hill Tipperah, Dacca and 
Mymensingh. It is now making attempts to 
encroach upon the boundaries of Bihar and 
further north-west towards upper Gangetic 
Plain. It rapidly replaces the indigenous 
shrubby and herbaceous association. 

The herb Ageratum conyzoldes Linn., some- 
times known as ^ Goat weed ’ belonging to 
the family of Compositae, is a native of 
tropical America. It follows m^re or less 
the same path as that of E. odoAtum. The 
plant is a small gregarious herb spreading 
nearly all over the country except very dry 
parts—ascends from the sea-level to 8,000 ft. 
or more in altitude in the eastern Himalayas. 
The species is abundant in Ceylon too. This 
species is considered to have been introduced 
by man to the different parts of the world, 
Mikania scayidens^ another tropical Americar 
plant of the family of Compositse, unknown 
in Voigt’s time, has of late been a wide- 
spread climber. The eradication of this 
climber is difficult due to its vegetative 
propagation by roots dev-eloping from the 
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nodes and to its profuse growth of flower 
heads. Its occurrence on shrubs, trees, bushes 
and marshy areas even over-choked up tanks, 
is a familiar sight in the Lower Gangetic 
and Assam and Burma plains. Hooker 
reports its occurrence in Assam, Burma and 
Malay Peninsula. The spread of this 
climber may carefully be watched by the 
neighbouring provinces and steps should be 
taken to prevent its entrance. The Central 
American Lantana camara of the family 
of Verbinacese commonly met with in 
this province in village shrubberies is a 
veritable terrestrial pest in the Deccan 
peninsula and the Carnatic. It is reported 
to occur in the Lower hill forests of the E. 
and the N.-W. Himalayas, Bengal, Assam, 
Burma and the Andamans as well. The 
plant is seriously interfering with cultivation 
and forest operation and its eradication has 
attracted attention of local people. Of 
recent years the South American species, 
Heliotropium curasavicum, recorded from the 
Madras Presidency, though grown in Seram- 
pore was not mentioned by Prain in his 
Bengal Plants^ and in his paper on the 
“Vegetation of the Districts of Hooghly, 
Howrah and 24 Parganas.’’® Briihl men- 
tions it as ^ domesticated in Serampore 
The writer finds it spreading over moist 
areas of Salt-lakes near Calcutta. It is 
gradually approaching the town covering 
sometimes in dense masses large plots of 
lands. But Suaeda marltima, as noted in 
my paper on the “Flora of salt lakes, 
Calcutta gains the upper hand in the 
struggle for existence between the two 
species in the salt-lakes proper. The Tropical 
American Solanaceous plant Solanum glau- 
eum is an interesting slender rather tall 
undershrub with beautiful glaucous linear 
acute leaves and pale bluish flowers. It has 
been found growing recently in the neigh- 
bourhood of Sundribuns. It has been noticed 
lately proceeding further inland in the 24 
Parganas not very far from Calcutta, It 
was cultivated in the Eoyal Botanic Garden 
in 1899. Argemone Meccicana, a native of 
Mexico, as noted by Joshi, is a common 
roadside and field weed growing everywhere. 
This Mexican poppy of the family of Papa- 
veracese has already been mentioned in 1875 
by Hooker and Thomson in the Flora of 
British India — as “naturalised throughout 
India*’. The seeds of this species are 


disseminated by rain- wash. Opiinlia dillenii, 
another American cactus, is confined to the 
sandy areas especially along the seacoasts 
of Orissa and drier parts of India, where 
the spread of this species is so much felt 
that attempts have been made by the 
Agricultural Department to kill the plants 
by means of (cochineal) insects. Dr, H. 
Pruthi of the Zoological Survey of India has 
been kind enough to inform me that two 
cochineal insects, Dactylopius tomentosus and 
D. indicus are useful for the eradication of 
prickly pear {Opunlia Sp.). The Loktaklake 
of Manipur and other marshy areas in Assam 
are infested with Polygonum orientale which 
is now being replaced by Fichhornia speciosa. 
The representatives of Grarnineae are well 
known for their long range of distribution 
and adaptability. I mention here Anastrophus 
compressus only, recorded from this country 
for the first time by Briihl occurring in the 
Eoyal Botanic Garden/ Although this plant 
has been spreading rapidly on the grounds 
of the Botanic Garden, especially in shady 
areas, and observed to occur in and about 
Ballygunge maidan, its spread is not noticed 
during these years to be so fast as that of 
its other kindreds. 
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Brackish Water Animals of the Gangetic Delta. 

By Dr. Sunder Lai Hora, d.sc., f.r.s.e., f.l.s., f.z.s., f.a.s.b., 

Zoological Survey of India^ Indian Museum, Galcuita. 

J'TOOLOGrlSTS in Calcutta have been often in salinity, (ii) soft and shifting substratum, 
^ attracted by the interesting fauna of (iii) density of silt suspended in water, and 
the Salt Lakes and the Deltaic region of the (iv) for certain animal associations of this 
Ganges. Sixty-five years ago Stoliczka region, periodic desiccation due to tides and 
(1869) started researches on these animals other causes. The biological factor, which 
which have been followed by Alcock, Annan- possibly supplies a stimulus for migration, 
dale, Kemp, Sewell and other past and is the great increase in the available food 
present officers of the Zoological Survey of supply that is found in the region of such 
India. The results of the researches of these estuaries. ‘‘The flow of the river brings 
workers are embodied in a series of short down with it great quantities of vegetable 
papers published in different journals. In ddbris and detritus, that are available as a 
the last number of the Records of the Indian source of food, and at the same time large 
Museum ( 36 , pt. i, pp. 4-5-121, 12 figs., quantities of nutrient salts, derived from 
March 1934), Lt.-CoL E. B. S. Sewell, the land, and poured out into the sea, result 
in his article entitled “A Study of the in a very large increase in the Diatom flora. 
Fauna of the Salt Lakes, Calcutta”, has that in turn also serves as a food supply for 
not only brought together the results of the smaller marine organisms.” As there 
all these researches, but has amplified them is a great variety of habitats and ‘niches’ 
considerably by a study of the fauna both in this environment, the fauna is fairly rich ; 
in the field and in the laboratory. Though but it has to be remembered that this en- 
Col. Sewell has dealt mainly with the vironment is full of struggle and strife and 
plankton, with special reference to the demands a great deal of physiological and 
Copepoda, in his general treatment of the structural adaptability on the part of the 
subject he deals also with the wealth of animals inhabiting it. Structural modi- 
information that -has accumulated regarding flcations are mainly noticeable in the fish 
other groups of animals. and Decapod Crustacea, while striking 

The geography of the area investigated changes in the physiology and general habits 
by the Calcutta zoologists is fully described of all animals must have taken place as a 
and it is indicated that for several years measure of adaptation to the varying needs 
past there has been a steady change in the of this environment. 

conditions existing in and the general Lists of species in the various animal 
character of some of the rivers in Lower groups that are known to occur in the 
Bengal, and that these changes have had a Gangetic Delta are given and though these 
profound effect on the Salt Lakes and the lists are by no means complete, they provide 
associated streams and thus indirectly on valuable data for further work. A list of 
the general character of the fauna of certain stations investigated and the salinity of 
areas. The waters of the Salt Lakes even in water at each locality are given. Several 
1928 used to be fairly brackish (Salinity new species of Copepods are described and 
9-60 per mille in February 1928) whereas there is an interesting section devoted to the 
now they are almost fresh (Salinity 2-20 per origin of and changes in the Copepod fauna 
mille in February 1933). Inconsequence, a of the Delta. The estuarine fauna, accord- 
considerable change in the plankton fauna ing to Sewell, consists of three elements, 
has been indicated by Sewell. marine, relict and freshwater. The majority 

It is rightly pointed out that “The chief of the animals that are found in this habitat 
zoological interest in a brackish- water area are, no doubt, derived from the sea and with 
such as that under consideration lies in the the exception of fish and other larger animals, 
fact that it forms one of the main highways specially crabs and prawns, the smaller 
' by which certain constituent elements of the animals seem to have been brought from the 
.marine fauna of the Indian Seas can en- sea to the deltaic region, either as adults or as 
croach on and finally establish themselves in larvae, by the action of the tides. Similarly 
fresh water. ” The main physical factors during floods, freshwater animals are carried 
that the animals have to contend with to these regions and gradually become 
during the course of migration are : (i) change acclimatised to higher salinity. Moreover, 
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‘‘In times past, there can be but little 
doubt, that this region was actually a part of 
the Bay of Bengal and that with the gradual 
extension of the Delta seawards the water 
of the rivers and lakes gradually became 
less and less salt, though the actual process 
must have been extremely slow. A. certain 
number of marine species that had establish- 
ed themselves within the area during the 
early stages of the formation of the Delta 
would doubtless be able to acclimatise 
■themselves to the gradually changing condi- 
tions and thus equally be able to persist in 


their original habitat and form a relict 
fauna. 

The paper as a whole is a most striking and 
important contribution, and the author’s 
treatment of the general biological problems 
connected with this fauna is very clear and 
stimulating. In a country like India, where 
there are several estuarine regions, the paper 
should prove a boon to the. general biologist, 
especially as it contains a big list of useful 
references. Col. Sewell -deserves to be 
heartily congratulated on this magnificent 
piece of work. 


Letters to the Editor. 


Truhaut’s Colour Reaction for Uric Acid. 

Quite recently Truhaut (J. PJiarm, GMm.y 
1933, 125 , 339) observed that many com- 
pounds having a -OO- grouping in the mole- 
cule gave a colour reaction with m-dinitro- 
benzene in alkaline solution. Uric acid is 
stated to give a stable and characteristic 
violet colour, when to a warmed mixture of 
1 c.c. of 1 % m-dinitrobenzene (in alcohol) 
and 2 c.c. of 10% aqueous sodium hydroxide 
solution, 0-1 g. of uric acid is added. As a 
matter of fact, a specimen of ^‘pure” 
m-dinitrobenzene (supplied by Dr. Fraenkel 
and Dr. Landau of Berlin) gave a positive 
reaction under the above conditions. No 
colour reaction was, however, observed after 
this sample had been repeatedly crystallised 
from absolute alcohol. o-Dinitrobenzene, 
on the other hand, produced a violet colour 
even in very minute quantities. It is there- 
fore believed that the sample of m- dinitro- 
benzene used by Truhaut was not free from 
o-dinitrobenzene and hence the colour. 

The violet colour may be due to the for- 
mation of a quinonoid salt (I) (Meisen- 
heimer, Ber., 1903, 36, 4174), or (II). Prof. 



W. Lipschitz (private communication) on 
the other hand prefers the structure (III). 

P. K. Bose. 

Chemistry Department, 

University of Calcutta. 

March 8j 1934. 


A Note on the Course of Crystallisation 
of a Basaltic Magma. 

In the study of the order of crystallisation 
of the different minerals in a cooling magma, 
according to Dr. Holmes’- “the real order 
of formation is most likely to be ascertained 
from comparative observations on a series of 
rocks of similar chemical composition which 
have been quenched at diHerent stages in 
their cooling history.” A very good oppor- 
tunity for such a study is afforded by an 
olivine dolerite dyke, occurring near Mysore. 
This dyke is about 65 feet in width and 
a good section is exposed in a channel 
cutting across the dyke. The dyke shows 
gradual textural changes from a porphyritic 
basalt at the selvages in contact with the 
gneissic country rock — to a coarse gabbro 
with sub-ophitic texture in the centre. The 
different stages of cooling history are thus 
clearly revealed, and from a microscopic 
examination of a series of graded sections 
from the margin to the centre, it is possible 
to study the order in which the minerals 
appeared and the order in which their crys- 
tallisation ceased. 


1 A. Holmes, Petrographic Methods ar^d Oalcu* 
lationsj 1930, pp, 350-351, 
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starting from the margin, the early start 
of the olivine in the crystallisation of the 
magma is indicated by its occurrence in the 
selvage rock, as phenocrysts in a ground- 
mass of minute grains of hypidiomorphic 
pyroxene with interstitial felspar. The study 
of the groundmass further suggests that the 
pyroxene started crystallising earlier than 
the plagioclase. As we approach the centre, 
the rock becomes a fine grained dolerite with 
ophitic to sub-ophitic texture. Both the 
plagioclase and the pyroxene are idiomorphic 
and the pyroxene often shows evidences of 
reaction with the magma as revealed by the 
presence of corroded borders and of reaction 
minerals like biotite. The material from 
the centre of the dyke is a coarse gabbro 
with sub-ophitic texture. The continued 
corrosion of the pyroxene has effaced any 
tendency in it towards idiomorphism. The 
moulding of the pyroxene round the plagio- 
clase suggests that the pyroxene had a' 
longer range of crystallisation than the 
felspar. 

It would thus appear that these observa- 
tions of ours are distinctly in support of the 
views recently expressed by Fenner^ regard- 
ing the interpretation of the ophitic 
texture. 

A full account of the rocks including 
chemical analyses will shortly be published 
elsewhere. 

S. E. Naratana Eao. 

K. Sripada Eao. 
Department of Geology, 

Intermediate College, 

Mysore. 

March 12, 1934. 


Sex Control in Papaya. 

Papita Carica papayah is a dieceous tree and 
about half of the trees are male and half 
female. Various attempts have been made 
to eliminate the male papaya and to secure 
a type which will produce only female 
plants. I^'ormally flowers in the male are 
small and are borne in long branching pani- 
cles 2 to 3 ft. in length. The flowers in the 
female tree on the other hand are large and 
almost sessile and are borne along the side 
of the trunk in the axils of the leaves. 

The fruit is of great commercial value 
and it is a constant source of trouble to the 
grower to see about half of his papaya trees 
develop male flowers. It has been found 


possible to change the sex by mutilation. 
At the Hawaii Experiment Station 22 
perfectly sterile staminate papaya trees were 
beheaded. When the new growth appeared 
on those trees it was found that the trees 
had become strictly female trees bearing 
large fruit. ^ 

From the Botanical Garden at Jaswant 
College, Jodhpur, I supplied some papaya 
seedlings to Mr. G. N. Singhal, Head Master, 
Darbar High School, Jodhpur. After about 
a year he complained of all of them turning 
out to be male. I suggested beheading. 
Accordingly the plants were beheaded to 
remove the cluster of leaves at the top, so 
that no axillary male shoots may develop. 
This distance is about a foot from the apex. 
Two new shoots appeared in two cases and 
only one was kept in each case. Only one 
shoot developed in each of the other two. 

All the four beheaded have developed into 
strictly female trees. One of them is bearing 
large fruits. The other is bearing female 
flowers. The third was killed after it had 
borne female flowers. The fourth has also 
produced female flowers. 

Beheading according to some observers 
never produces the desired result. It is 
advisable, however, to try beheading before 
cutting the male papaya. 

S. Sarup. 

Jaswant College, 

J odhpur, 

March 12, 1934. 


A Note on the Life History of Sagittaria 
guayanensis H.B.K. 

Following my observations on the life 
history of Limnophyton obtusifolium Miq. 
(Current Science, 2,p. 12), I have been able 
to investigate Sagittaria guayanensis 
another member of the Alismacece collected 
from Bharatpur. The following is a brief 
summary of this work. 

There is a many- celled archesporium in 
the anther. The tapetum, the endothecium 
and a single middle layer are formed as 
usual, by the divisions of the primary 
parietal layer. The tapetum gives rise to a 
periplasmodium. The middle layer degene- 
rates very early, even before the mother 
cells have finished the reduction divisions. 

The divisions are successive and the 
resulting tetrads are usually iso-bilateral. 

1 Wilcox, E. V.. Tropical Agriculture, p. 120 
1016, Appleton Co., N. York, 


" 0, N. Fenner, Joum, Geol., 34, 1926, p. 766, 
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The microspore nucleus divides giving rise 
to the tube and generative cells. After 
some time the nuclei lie free in the cyto- 
plasm. The generative nucleus divides in 
the pollen grain to form two spherical nuclei, 
which later on become spindle-shaped. 
Sometimes, these male nuclei show a clear 
area around them, but I could not make 
out a definite cytoplasmic layer round them. 

Usually there is a single hypodermal 
archesporial cell in the nucellus (Fig. 1), but 
sometimes there are two lying side by side 
or one above the other. In one case there 



was an indication of the presence of three 
archesporial cells in the same nucellus. 

The archesporial cell directly functions as 
the megaspore mother cell which divides 
into two cells of which the lower produces 
the embryo sac. The upper degenerates 
early (Fig. 2) but in rare cases its nucleus 
may divide into two before degeneration 
(Fig. 4). 

The nucleus of the lower cell undergoes 
two divisions to produce a four-nucleate 
embryo sac (Figs. 3-5). After this stage, 
only the two micropylar nuclei divide in the 


majority of cases and a six-nucleate embryo 
sac is organised as in Limnophyton obtusi- 
folium and the other AUsmaeece investigated 
by Dahlgren^ (Fig. 6), Less frequently one 
or both of the chalazal nuclei may also 
divide forming a 7- or 8-nucleate embryo 
sac respectively (Fig. 7). Such a variation 
in the number of nuclei has also been 
reported by FrisendahP in Matine, Evanes- 
cent cell plates may occasionally appear on 
the spindles of the embryo sac (Fig. 6). 

All stages of double fertilisation have 
been seen. The pollen tube as it enters the 
embryo sac always disorganises one of the 
synergids. Generally the two polar nuclei 
and one male nucleus fuse simultaneously 
(Fig. 8). The fusion nucleus is situated in 
the middle of the embryo sac a little nearer 
the chalazal end. 

The endosperm is of the Helobiales type. 
A definite wall is formed after the first 
division of the primary endosperm nucleus 
(Fig. 9), as reported by Schaffner^ on 
SagUtaria lalifolia. 

The embryo is of the Alisma-type. 

I am greatly indebted to Dr. P. Maheshwari 
for his kind help and useful suggestions and 
criticisms. 

Brij Mohan JOHBi. 

Department of Botany, 

Agra College, 

Agra (India), 

March 34, 1984, 


The Band Systems of CdF. 

The spectrum of the molecule CdF as pro- 
duced in the arc shows a number of band 
heads which are classified into two systems. 
One of these, the yellow-green, lies between 
5300 and 5550 A.U. This system is degraded 
towards longer wavelengths. The other, the 
orange system, lies between 6025 and 6300 
A.U. and is degraded towards the shorter 
wavelengths. The equations representing 
the two systems are : 

^ Dahlgren, K. V. O., “ Die Enabryologie Einiger 
Alismatazeeiij'’ Svensh Bot. Tidslcr,, 22, 1-17, 1928. 

2 Frisendahl, A., “ Uber die Entwicklung 

chasmound kleistogamer Bliiten bei der Gattung 
Elatine,"' Meddelanden fran Goteborgs hot. 
tr’ddg., 3, 99-142, 1927, 

3 Schaffner, J. H., “ Contribution to the life 
history of Sagittaria variahilis {latifolia),’^ BoU 
Gaz,, 23,' 252-273, 1897. 


430 


CtJRltBM SClMCE 


[May 193^ 


(1) Yellow-green heads : — 

^'heads^ 

18S71-0 + [672.38 (v'-f-i) - 5-14 

- [694-29 (v^+h) - 4-96 (v'+i)^]. 

(2) Orange Qj heads : — 

^hcuds ~ 

16558-3 + L734.36 {v'+i) -5-74 (v'-^ i)2] 
-[698-34 (v'+i)- 5.36 (i;"+J)2]. 

The yellow-green system is evidently due to 
the transition and the orange to 

The final level -2' of both the 
systems appears to be the same though the 
frequencies of vibration and the anhar- 
monic factors are slightly different. This 
discrepancy which has also been observed in 
the case of alkaline earth halides is probably 
due as Johnson* and Harvey f have pointed 
out, to the heads being formed at large 
J values and the distance v\^-Vq being not 
constant throughout the system. The disso- 
ciation energies derived from these equations 
favour the following interpretation of the 
structure of the molecule : — 

Cd (5s 5p 3P)+F (2p" ^F)=G6.'F ground 
level, 

Cd (6s 6s •^S)+F (2p^ -"P)=OdF and "Z 
excited. 

Details will be published elsewhere. 

E. K. AstnsTDi. 

E. Samuel. 

M. Zaki Uddin. 

Department of Physics, 

Muslim University, 

Aligarh, 

April 10, 1934. 


Yd = Vo (1 

n = •Oo . . . . . , (2 


The second law becomes operative as sooi 
as the infiuence of the first has disappeared 

A dimensional analysis of and A^ lead 
to the following results, namely, 




A 


(MT)^ 


and A^ 


Ca ^ 
Vc 



Vz 


where M is the mass of the drop ; 1 
the surface tension of the liquid : rj th< 
coefficient of viscosity; and 0^ are tw( 
pure numerics and A is the area of th< 
filter paper wetted by the liquid unti 
equation (1) holds and Vc is the critica 
velocity at the distance at which transitior 
from law (1) to law (2) takes place. Tin 
critical velocity has been found to be a ven 
definite constant for a given pure liquid 
independent of the mass of the drop taken 
The results observed completely verify th< 
laws given above. 


Further work on solutions of diflferen 
electrolytes is in progress at present. Ful 
details will be shortly published. 


K. Pros AD. 
B. ]Sr. Ghosh. 

Physics Department, 

Science College, 

Patna, 

April 13, 1934. 


On the Laws of Spreading of Liquid Drops on 
Filter Paper. 

A LARGE number of experiments with various 
organic liquids such as alcohols, etc., and 
water has been recently made in this labo- 
ratory to discover the law or laws which 
govern the spreading of a single drop of the 
liquid on a filter paper. To prevent the 
effect of evaporation of the spreading drop, 
observations are made in a closed chamber 
kept saturated with the vapour of the liquid. 

The liquids, so far studied, show that the 
velocity of spreading dies down according 
to two distinct exponential laws which may 
be put in the forms : — 

* Proc. Roy. Soc., A 122, p. 161 (1929). 
t Proc. Roy. Soc., A 133, p. 336 (1931), 


The Condensation of 2-Chlorolepidine 
with Anthranilic Acid. 

Ephraim {Ber., 1892, 25, 2710) condensec 
anthranilic acid with 2-chlorolepidine ir 
absence of any solvent and suggested ar 
anthranil structure (I) for the product, oi 
the ground that the substance could be easily 
hydrolysed by alcoholic potash to an acid 
Backeberg {J. Ghem. Soc., 1933, p. 390 
supports this constitution without adducing 
fresh reasons, and finds moreover that tht 
product is the same even when such solvents 
as nitrobenzene or acetic acid are employed 
(c/. E.P. 321738). Eecently the preseni 
author in collaboration with Mr. D. C. Ser 
{J. Ghem. Soc., 1931, p. 2840) has studied 
the condensation of 2- and 4-chloroquinolines 
with anthranilic acid and has ascribed the 
general structure (II) to the products obtaine( 
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from anthranilic acid and 2-chlorolepidine. 
The fact, recorded by Backeberg, that 
2-chlorolepidine condenses with anthranilic 
acid in acetic acid solution supports our 
view of the mechanism oC condensation, 
inasmuch as anthranil formation does not 
take place easily. It is also difficult to 
explain the absence of any anthranil in the 
condensation of anthranilic acid with 
4-chloroquinoline, if the views of Ephraim 
and of Backeberg be correct. Our arguments 
have already been put forth and they need 
not be repeated here. Incidentally it might 
be pointed out that 4-o-carboxyphenylamino- 
quinaldine and 2-o-carboxyphenylamino- 
lepidine have been previously described by 
ns — a fact which has apparently been 
overlooked by Backeberg. 

P, K. Bose. 

University College of Science, 

Calcutta, 

April 20^ 1934. 
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Intergeneric Cross in Cucurbitaceae. 

At the instance of the Director of Agricul- 
ture, Madras, a number of both interspecific 
and intergeneric crosses have been at- 
tempted in cucurbitaceae. In very many 
cases, there was no development of fruit. 

In one case, however, that between bitter 
gourd {Memordica Charantia 9 ) and snake 
gourd (Trichosantlies anguina cf ) over 50% 
of the artificially pollinated flowers have 
developed into fruit, the seed of which, 
when sown, germinated well and produced a 
normal crop. Eeciprocal crosses in these 
have also been attempted but without suc- 
cess. The seed obtained was sown with 
over 50% germination and the tender plants 
were healthy even from the beginning. 
Except that the plants were more vigorous 
than the female parent, all the floral and 
vegetative characters of the bitter gourd 


were dominant while those of the snake 
gourd were recessive. The plants were 
fully fertile as the fruits which were slightly 
bigger in size than those of the parent con- 
tained fully developed seeds. The seed when 
sown in the second filial generation germi- 
nated well but a large percentage of the 
seedlings were washed away by floods. The 
surviving plants came up fairly well after a 
certain amount of tardy growth in the early 


CUCURBITACE^ 



F Z 


stages and are now bearing fruit. The F^ 
segregation has produced interesting combi- 
nations — there being gradations not only in 
form and size of fruit but also in taste. It 
is too early to say anything more at present 
and the results of detailed study will be 
published in due course. 

S. SiTABAMA PATBUDTJ. 

P. Kbistna Mubti. 
Agricultural Eesearch Station, 

Anakapalli. 

April 20, 1934. 
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Sterility of the Female Garnet ophyte of 
Colocasia antiquorum, Schott. 

Golocasia anliquorum is a cominoii aroid of 
Bengal which grows profusely during the 
monsoon. It is particularly abundant on 
the sides of tanks and ‘ jhils ’ and also on 
water-logged areas. The method of propa- 
gation is chiefly vegetative. As seed for- 
mation in this plant has not been observed 
under natural conditions, a study of the 
female gametophyte was undertaken which 
revealed the following facts : 

The archesporial cell is hypodermal in 
origin and functions as the megaspore 
mother cell. The prophasic changes in the 
nucleus of the megaspore mother cell are 
quite normal. During the heterotypic meta- 
phase a bipolar spindle is formed, but the 
chromosomes lie irregularly clumped in the 
centre and their distribution to the poles is 
very irregular, as shown in the accompany- 
ing photomicrograph. 


r 



Heterotypic division of the megaspore mother cell. 
XllOO 


Degeneration of the megaspore mother 
cells is first noticed at this stage. Those 
which do not degenerate undergo the homeo- 
typic division, which is characterised by 
the same irregularities as was observed 
during the reduction division. The homeo- 
typic spindles are separated by a distinct 
wall. Degeneration at this stage is also 
sometimes observed. As a result of the 
homeotypic division four macrospores are 
produced which are arranged lineally and 
separated by distinct walls. Degeneration 
of all the macrospores at this stage in the 
development of the ovule is very commonly 
met with. The degenerated macrospores 
appear as dark streaks in the centre of the 
nucellus. Sections of fully opened flowers 
and flowers still older invariably show 


crumpling of the ovules and the absence o 
the female gametophyte in the nucellus 
which is composed of a few layers of cell 
and is bounded by the integuments. 

It is interesting to note that recentl 
Maeda^ has observed irregularities in th 
reduction division of this plant and h 
believes that probably this might be th 
cause of sterility. A full account of th 
investigation will be published elsewhere. 

I. Banerji. 

Botanical Laboratory, 

Calcutta University, 

April 23, 1934, 


Loss of Nitrogen from Swamp Soils. 

Following the classical researches of Gayo 
and Dupetit on denitrification in sewag< 
a number of workers have suggested th 
possibility of similar changes occurrin 
under the ^ anaerobic ’ conditions prevalen 
in swamp soils. There is very little exper 
mental evidence, however, to support sue 
a theory : nor is denitrification, as commonl 
understood, likely to play any importar 
part in swamp soils because the latter seldoi 
contain more than traces of nitrates. 

In the course of an investigation o 
carbon and nitrogen transformations attei 
dant on the application of substances wit 
different 0-N ratios to swamp soils, it ws 
observed that there was practically no loi 
of nitrogen during the initial stages < 
fermentation. There was, on the oth< 
hand, considerable production of ammon 
especially from substances with narrow 0- 
ratios. This was followed by a period < 
slow nitrification when considerable loss < 
total nitrogen was noticed. The last obse 
vation being contrary to the previous conce] 
tions, a series of systematic studies we 
carried out, following the changes 
different forms of nitrogen at week 
intervals. 

It was observed that [a) ammonia W! 
generally produced at a faster rate th£ 
nitrate, so that fairly large quantities of tl 
former tended to accumulate in the mediu 
(Fig. I), (6) loss of total nitrogen proceeds 
simultaneously with the mineralisation 
nitrogen, and (c) ammonia was the chi 
nitrogenous product among the gases evolv< 
and accounted for the major part of t 


1 Maeda Yosinori, Proc. Crop. Sc. Soc., 4, 19 
(Abstract from Jap. Jr. Bot., 1933, 4, 3, Ab 
No. 258). 
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nitrogen lost from the soil system (Fig. II). 
Further study of the conditions relating to 
the loss of ammonia showed that the soil 
reaction which had become fairly acid 
(Ph 5-3) and contained useful amounts of 
free organic acids (chiefly lactic and acetic) 
tended to revert to that of the original soil 
(P„ 7-6) in the later stages. The change in 
reaction combined with the increasing 
concentration of ammonia would appear to 
have facilitated the volatilisation of the 
latter. 


200 



Fig. I. 

Production of ammonia from equivalent amounts 
(in terms of nitrogen) of substances with 
different C-N ratios. 


Cyanamide 

Dried blood (,,=3»3) 

♦-•Uiea („=0-4) 

#--• Hongay leaf (^=13-8) 

0-0 Farmyard manure ( , , = 9 • 2 ) 

Control (untreated) (,, = 10'0) 



Fig. II. 

Loss of total nitrogen and volatilisation of ammonia. 

Total nitrogen lost under dry soil conditions 
0-0 n „ n M swamp 

Ammonia (as nitrogen) lost under dry soil conditions 
O’*0 »» »» »» >» »> swamp y, 

that while mineralisation of nitrogen 
proceeds unhampered, the resulting products 
would be retained in the soil system and 
become available when required by the 
growing plant. 

A. Sheenivasan. 

V. Subrahmanyan. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

May 4^ 1934, 


Parallel studies conducted under dry soil Absorption Spectrum of SCL. 

conditions showed that similar loss by The absorption spectrum of SOl^ vapour has 
volatilisation of ammonia also occurred in been studied under different conditions. It 
such cases (Fig. II). The quantities thus shows at first a continuous absorption in the 
lost were, however, generally less than those violet region at about 4100 A.U. Between 
observed under swamp soil conditions. 3400 and 2750 A.U. a well- developed band 

Further work is in progress to determine system appears and then two more conti- 
the extent to which loss of ammonia by nuous absorption regions between 2600 and 
.volatilisation occurs in presence of the 2400 A.U. and from 2280 till the limit of 
growing plant. Attempts are also being the transmissivity of the quartz apparatus 
made to standardise the conditions for the • have been observed. The spectrum and 
addition of different organic manures so , also the process of primary dissociation 
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appears to be quite different from that of 
ClgO. A full report will be given elsewhere. 

E. K. Asundi. 

E. Samuel. 

Department of Physics, 

Muslim University, 

Aligarh. 

May S, 1934. 


The Distances of the Closest Approach of 
Atoms of Rubidium, Caesium and Barium. 

It is known that rubidium and caesium 
react with water at the ordinary tempe- 
rature and so also barium.* Therefore 
according to the author’s rulef for the 
reactivity of metals with water which states 
that only those metals would react with 
water at the ordinary temperature which 
have the distances of the closest approach of 
their atoms above 3-00 A, it seems that all 
these three metals would have values, which 


are not available, for the distances of the 
closest approach of their atoms above 3-00 A. 

This view, it may be noted, is confirmed 
by the calculation of the distances of the 
closest approach of atoms of these elements 
with the help of the author’s formulaf which 
has proved helpful in rendering some 
explanation of the formation of amalgams 
with mercury§ and has given atomic 
approach values agreeing closely with the 
experimental ones in nearly a dozen (eleven) 
elements. 

The formula may be represented by 

^ _P 

^ "" YiXd K/v 

where D is the distance of the closest 
approach of atoms of the elements in 
question, P its parachor ; d, its atomic 
diameter ; Vi, its ionisation potential and 
K, a constant having the value 1 • 58. The 
calculated atomic approach values which 
this formula has given is indicated below: 


Element 

Parachor 

Atomic 

Diameter 

Ionisa- 

tion 

Potential 

V alency 

K/v 

Closest approach of 
atoms 

Dcalc. j Dfound 

Eubidium 

13011 

3-3811 

4-16tt 

1 

1*58 

4-56 — 

Caesium 

16011 

3-361F 

3-88tt 

1 

1*58 

5*7 — 

Barium 

16011 

4-20** 

6-19tt 

2 

0*79 

6*67 — 


It will be evident from the above table 
that in the case of all the three elements the 
calculated values for the distances of the 
closest approach of their atoms are above 
3*00 A which confirms their ability to 
react with water at the ordinary tempera- 
ture. Further, it may be pointed out, since 
the formula has given values which agree 
well with experimental ones in a good 
number of cases and since the values obtain- 
ed in the present cases are in conformity 
with the behaviour of these elements with 
respect to water, the calculated values may 

* Mathiessen, Journ. Chem. Soc., 8, 294, 1856 ; 
Davy, Phil, Trans., 98, 1, 333, 1808. 
t Sen, Nature, 129, 685, 1932. 
i Sen, Zeit. Anorg '. Chem,, 212, 410, 1933. 

\ Sen, Chemical News, 145, 93, 1932. 

II Sugden’s Parachor Valency, p. 181. 
it Lorenz, Zeit. Phys. Chem,, 73, 253, *1910. 

** Bragg, Phil. Mag., 6, 40, 169, 1920. 
ft Taylor, A Treatise on Physical Chemistry. 
(New Ed.), II, 1203. 


seem to represent the experimental ones for 
which no distinctive data appears to be 
available. 

Binayendra Nath Sen. 

Chemical Laboratory, 

Presidency College, Calcutta. 


On the Development of the dorsal-arcualia, 
zygosphene and zygantnim in the Vertebral 
Column of Snakes. 

Previous investigators ^ ^ the develop 

ment of the vertebral column of snakes 


1 Briinauer, V. E., Arb. Zool. Inst, Wien., XVIIJ 
pp, 1-24, 1908-10. 

2 Mookerjee, H. K., Phil, Trans. Roy, Soa 
B. 218, pp. 415-446, 1930. 

3 Schaninsland, H., Handhuch der vergl, v 
experim. Entwicklungslehre der Wirheltiere. vo 
Oskar Periwig, 3, pp. 339-572, 1906. 

(In this paper the list of all the previous paper 
could be found.) 
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have stated that the dorsal-arcualia are 
formed from the basidorsals of either side 
which eventually meet at the mid-dorsal 
line to complete the arch. Basidorsals 
start as membraneous structure, then be- 
come cartilaginous and ultimately become 


2 



lb iz 


X75 Fig. 111. Fig. IV. X76 

Fig8. I-IV. Serial transverse sections through 
different regions of a trunk vertebra of Tropidonotus 
stolatus at 12 cm. 

1. Prezyg apophysis ; 2. Paxt of the anterior con,’- 
nective tissue arch ; 8, Zygosphene ; 4. Zy g antrum ; 
5. Anterior connective tissue arch; 5. Rih ; 7, Rib- 
hearing process ; 8. Basidorsal {with marrow cavity) ; 
9. Supradorsnl ; 20, Centrum ; 11. Trace of connec- 
tive tissue arch; 12. Posterior connective tissue arch; 
IS. Neural spine; 14. Condyle of the vertebra; 15. 
Socket of the vertebra ; 16. Postzygapophysis. 

osseous ; but we have found a different story 
altogether. One of us^ has shown that in 
the vertebral column of Urodela, correspond- 
ing to each vertebra basidorsals are situated 
at the middle region of the centrum and at 
the anterior and the posterior portions of it 
there are two connective tissue arches which 
without undergoing through the stage of 
chondrifi cation become osseous. These ante- 
rior and posterior connective tissue arches 


are thinner in cross-section than the basi- 
dorsals. 

Likewise in the vertebral column of snakes 
we get the anterior and posterior connective 
tissue arches which are also thinner than 
the basidorsals in cross-section, and the two 
limbs of each arch stand at right-angles to 
the centrum and are not round like the 
basidorsals, so that the latter bulge out 
more on the sides over the spinal cord than 
the connective tissue arches (Figs. II and 
IV). In Vrodela there are two fibrous 
layers at the intervertebral regions which 
are connected with the prezygapophyses and 
the joints of the centrum at the bottom, to 
allow flexibility of the vertebral column. 



i : : ; 

a if c I 


Fig. V. X 30 

Side view of the two consecutive adult trunk vertebras 
of Tropidonotus stolatus. 
a, 6, c, d are, the planes through which 
Figs. I to IV have passed. 



J4 


X20 Fig. VI. Fig. VII. x20 

Anterior view of an adult Posterior view of an adult 
trunk vertebra of trunk vertebra of ,. 

Tropidonotus stolatus, Tropidonotus stolatus. 

In the vertebral column of snake the ante- 
rior connective tissue arch joins with the 
posterior connective tissue arch of the 
previous vertebra, forming two points of 
articulation and, therefore, in a transverse 
section passing through the intervertebral 
portion two additional dorsolateral articula- 
tions are found which are called zygosphene 
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and zygantrum respectively, so that flexibi- 
lity of the vertebral column of snake is also 
possible (Fig. I). The anterior and the 
posterior connective tissue arches together 
with the cartilaginous basidorsals become 
osseous like Urodela, and here also the 
connective tissue arches do not pass through 
the stage of chondrification. Another im- 
portant point to be noted here is that the 
basidorsals of either side do not meet at the 
mid-dorsal line, but there is, as in Uro- 
dela, a third piece which should be called 
supradorsal (Fig. III). On the dorsolateral 
sides of each supradorsal in the region of the 
posterior end, there are two cartilaginous 
elements forming postzygapophyses at the 
intervertebral region like Urodela. So 
that a transverse section passing through 
the intervertebral portion shows supradorsal 
at the top, postzygapophyses with cut ends 
of prezygapophyses of the next vertebra 
at the dorsolateral corners and dorsal to 
them a portion of the anterior connective 
tissue arch with zygosphenes and also 
zygantra of the previous vertebra. For the 
sake of comparison we have given the side 
view of two consecutive adult trunk 
vertebrae and have marked there the planes 
through which the transverse sections would 
have passed (Fig. V). Figs. I to IV more 
or less correspond with the markings on the 
adult vertebrae. Figs. VI and VII are the 
anterior and posterior views of the adult 
trunk vertebra. 

Himadri Kumar Mookerjee. 

Bimal Kumar Chatterjee. 

Department of Zoology, 

University of Calcutta, 

Calcutta, 

April 20, 1934. 


Salt Tolerance of Plants as Induced by 
Pre-treatment of Seeds. 

The Uomeopathic system of therapeutics 
rests on two main principles : (1) that ‘like be 
cured by likes’, and (2) that the remedies be 
administered usually in minute doses. The 
latter fact has a close parallel in the agricul- 
tural practice of fertilisers, where the dosages 
of the active ingredients added are extremely 
small as compared to those already present 
even in -the poorer soils. This gave rise to 
the speculation, if the first principle of 
Homeopathy that ‘like be cured by likes’ 
could in anywise be utilised to serve some 
necessities of plant life. 


[May 1934 

As an initial experiment, it was proposed 
to try the possible application of this 
principle to the successful production of 
plants on salt lands. There was a consider- 
able mortality of seedlings in saline soils. 
May be the plants otherwise healthy, 
developed certain fatal symptoms due to the 
presence of certain salt or salts in the soil. 
Were it so, it was held possible to save them 
by administering identical salts in minute 
doses. By the same law, if a plant already 
affected by the given symptoms be now 
sown in a saline soil, it is as probable that 
the salt in the soil will now prove a remedy ; 
in other words, the salt tolerance capacity 
of the plant will greatly increase. 

To test the correctness of these assump- 
tions a series of laboratory experiments were 
conducted with wheat, DoUohos lahlah, 
Sorghum and barley. In the first series, 
only the treatment of seeds was undertaken, 
while the treatment of seedlings and plants 
was left over for the second. As the saline 
soils in Sind contain chiefly the chloride and 
the sulphate of sodium, experiments were 
restricted in the present instance to the use 
of chloride of sodium only. 

The method in the main was to first induce 
the supposed symptoms in healthy seeds, by 
treating them with KaCl solutions of different 
homeopathic concentrations (ranging from 
0*35 

0-35 to % ). The seeds so treated were 

sown in sand cultures at 25 per cent, moisture 
and containing the same salt NaOl in such 
percentages as are commonly found to be 
present in the salt lands in Sind. A study 
of the percentage germination in the different 
cases was made with the following results : — > 

Table showing average percentage germination 
of wheat seeds, treated with salt solutions 
of -different concentrations and sown in 
sand cultures with and without salt. 




■Si? 

to 

'd d a> 

«) o -a 

In the sand culture 

73 

1 

0) 

d 

i! 

II 

nil 

Cs| 


ca 

1 

to ^ 

■> 

V > 

(U 

o> .*3 ^ d 


C/} 

c/1 

c/3 ^ o o 

No salt 

100 

100 

100 

NaOl 0*4% 

65 

80 

100 

„ 0-5% 

40 

57 

70-90 

,, 0*6% 

15 

20 

20-75 


In a pure sand culture (without any sal 
in it) the germination is cent, per cent 
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whether the seed is treated or not. But 
once the salt is introduced into the culture, 
the germination of the seeds is affected, the 
larger the amounts of salt the lower being 
the germination. 

Now where the seeds were pre- treated with 
salt solutions and then sown in salt lands, 
it is seen that for a given salt content in the 
culture the germination is generally better 
than in the controls (seed untreated). Also 
soaking in water alone has given a slight 
advantage to the seeds in germination. 

It has also been found that the percentage 
figures of germination obtained with seeds 
treated to successive dilutions and sown in 
sands with the higher percentages of salt, 
viz., 0-5 and 0*6%, arrange themselves 
roughly into a parabolic curve when plotted 
against dilutions, the medial dilutions tried 
giving about the best results. 

It is indeed interesting that the germina- 
tion of wheat seeds was raised from 40 to 


90 % in sand with 0 • 5 % salt and from 15 to 
75 % in sand with 0 • 6 % salt, by the pre- 
treatment of those seeds with a solution of 
the same salt as was present in the sand 

0 '35 

culture, in a given concentration ( % ). 

Similar results have been obtained in all the 
repeated trials made to confirm the original 
results. 

Because of the striking consistency and 
promise of the data the work is being con- 
tinued in pot culture and on small plot scale. 
No claim is made that definitely ‘ like has 
been cured by likes ’ but it is suggested that 
the physiological and biochemical aspects 
of the phenomenon deserve a systematic 
inquiry. 

V. A. Tamhane. 

M. A. Shama Iyengar. 
Chemistry and Soil Physics Department, 
Agricultural Eesearch Station, 

Sakrand. 


Propagation of Radio Waves. 

By B. 0. Sil, M.sc., 

Station Engineer, Indian State Broadcasting Service, Calcutta. 


one interested in the subject of the Propaga- 
tion of Radio Waves, I have read with interest 
the address on the same by Prof. S. K. Mitra, 
President of the Mathematics and Physics Section 
of the last vScience Congress and also the review 
thereof whicli appeared in the January issue of 
the Current Science. As I am unable to agree to 
some of the views expressed by your reviewer, T 
would request you to allow me a little space to 
say a few words regarding them. 

In dealing with the topic of long wave propa- 
gation Prof. Mitra remarks that when certain 
conditions regarding the transmitting aerial such 
as the power available, etc., are combined with the 
Austin-Cohcn formula, it is found that the best 
working wavelength is about l/500th part of the 
distance separating the transmitting and the 
receiving stations. Your reviewer takes exception 
to this statement and doubts if it has any sub- 
stantial basis. As far as I am aware, this simple 
and approximate rule is well known to practical 
radio -telegraphists, and, for a statement of it I 
would refer your reviewer to Taechcnbuch der 
drahtlosen Telegraphie and TeJephonie, edited by 
P. Banneitz, (published by Julius Springer, Berlin, 
1927), page 387, and also to a paper by H. Rukop 
read at a meeting of the Deutsche Gesellschaft fur 
Technische Physik, Danzig, in September, 1925 
and published in the TelefunJcen Zeitung, January. 
1920. 

Your reviewer’s remark that no conclusive evi- 
dence exists to definitely support the assumption 
of transmission of long waves by multiple reflection 
and of short waves by long-step process is indeed 
surprising. The fundamental difference between 
the modes of propagation of long and of short 


waves as pictured in Pigs. 5 and 6 of the address, 
and as is envisaged by the Eccles-Larmor Theory 
is now so well recognised that it has found place 
in such modern text- books as TF by Turner 
(pages 51, 63) and Radio Engineering by Terman 
(pages 561, 568, 571). An elaborate treatment of 
the whole subject is to be found in Propagation of 
Radio Waves by Pedersen, pages 194-200. An 
evidence, as conclusive as is possible under the 
circumstances, is to be found in a recent paper by 
Holingworth referred to by Prof. Mitra in his 
address (Ref. No. 25). 

Regarding Fig. 11, I think it is sufficiently ex- 
plained in page 21. As mentioned there it is a 
rough picture of the variation of the equivalent 
electron content with height. The heights of the 
region of low density between 80 and 250 km. are 
obviously related to those of high density and 
should naturally change with the changes of height 
of the latter with the hour of the day and season 
of the year. The broken-line portions of the 
curve are evidently for regions inaccessible to 
experimental investigation and the full -line por- 
tions— since the figure is only a rough picture — 
obviously depict the observed values and also the 
probable values as may be deduced from other 
observations. 

Your reviewer is surprised at the low value of 
electron density immediately under the maximum 
of the E region (at 80 km.) and also in the region 
between the intermediate maxima. ^ There is 
nothing surprising in this for the following reasons. 
Firstly, the density gradient near the lower boun- 
dary of these regions (E, E' and P') is extremely 
high. (See page 20 and Fig. 10 in the address; 
Ref. No, 48, paper by Appleton and Naismith 
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and also J. HJ, E., 73 ,, Oct. 1933, paper by G. 
Builder. The gradient is so steep that a variation 
of equivalent electron density from 1.7x10® to 
4.1 X 10* takes place within a distance that cannot 
be sensibly measured.) If this gradient is main- 
tained then evidently the density will fall to a very 
low value within a distance of a few kilometres. 
Secondly, so far as radio wave propagation 
is concerned, a density of 10 or 100 per c.c. is by 
no means low. A uniform rise of electron density 
from 0.0 to 0.3 at such heights is sufficient to 
produce enough curvature in the ray path of 1 km. 
wave to make it girdle the earth (see Ref. No. 24, 
Larmor’s paper) ; and an electron density of only 
1 per c.c. at a height of 80 km. is capable of bend- 
ing back to earth 5000 m. waves leaving a trans- 
mitting serial horizontally 1 Thirdly, an equivalent 
electron density of say 100 does not mean that 
the region is devoid of heavier ions. This density 
for the purpose of radio wave propagation is 
equivalent to a density of 2.4x10® per c.c. of 
atomic nitrogen (see page 19 of the address) ; for 
all we know the regions of “ low ” electronic den- 
sity might be filled with nitrogen ions having 
density of the above-mentioned order. 

Regarding broadcasting on 10 metres, your 
reviewer finds it difficult to understand why the 
question of upwardly directed rays has been 
brought in because, surely, he argues, the aerial 
system would not be deliberately designed to 
radiate upwards ! His difficulty would disappear 
if he recalls that an ordinary broadcasting aerial 
not only radiates horizontally but also at all angles 
inclined to the vertical. 

In discussing absence of fading on such short 
waves Prof. Mitra rightly remarks that the radiat- 
ed waves pierce the ionosphere at all angles of 
incidence and there being no reflected wave the 
chief source of fading is eliminated. Your reviewer, 
however, takes exception to this statement and 
says that even at such low wavelengths penetra- 
tion of the ionosphere by the radiated waves does 
not take place at all angles of incidence. I wonder 
on what grounds this statement is made. If your 
reviewer is referring to the case of waves radiated 
from an aerial planted on the surface of the earth 
then certainly his statement is incorrect and is 
against known facts (see Wireless by Turner, 
page 51). If, however, your reviewer is referring 
to the case of an aerial taken hundreds of kilo- 
metres above the surface of the earth and placed 
in the ionosphere itself then the statement is 
probably true. But it is doubtful if in discuss- 
ing broadcasting on 10 m. Prof. Mitra intended 
that the aerial system should be situated in the 
ionosphere 1 

For those not in possession of copies of the 
address it would be difficult to follow either the 
comments made by your reviewer or the reply 
thereto in this letter. But I am sure those inter- 
ested in the subject will find no difficulty in 
procuring copies of the same, which, as mentioned 


by your reviewer, presents a survey of the present 
day knowledge on the transmission of radio waves 
round the earth. 

* « * 

Thanks are due to Mr. Sil for his references to 
the hand-book edited by Banneitz and to Rukop’s 
address of 1926 on the question of the optimum 
wavelength of a transmitter for a given distance. 

1. In a matter involving a wide variety of 
physical conditions, any worthwhile relation 
between wavelength and distance should be based 
on the results of measurements on the transmis- 
sions from a number of stations located in differ- 
ent parts of the world. For instance, does the 
1/500 rule find support in the data collected by 
Austin and his successors at the Bureau of Stand- 
ards during the past dozen years ? What, again, is 
the experience of the radio authorities of France, 
Great Britain and the United States ? 

2. In regard to long distance propagation, it is 
not clear as to what is “ the fundamental differ- 
ence between the modes of propagation of long 
and short waves. . . .as is envisaged by the Eccles- 
Larmor theory.” The brief reference in Turner's 
book and the discussion by Pederson of the 
possible methods of propagation cannot form 
adequate basis for the assumption of transmission 
of long waves by multiple reflections and of short 
waves by the long hop process. Prof. Holling- 
worth's paper is a preliminary statement of liis 
obsCiTvations with, as he himself says, some tenta- 
tive conclusions. There is as yet no body of 
accepted facts which can be taken as conclusive 
evidence one way or other. 

3. The electron density at different levels of the 
earth’s higher atmosphere is still a subject of 
discussion and investigation. Information was 
sought in respect of any theoretical considerations 
or experimental data helping to account for the 
low densities at certain levels of the ionosphere. 

4. It is not easy to understand Mr, Sil’s remarks 
on the location of the antenna. There is nothing 
in the review to indicate that any locality beyond 
the immediate neighbourhood of the ground was 
under consideration. 

5. The conditions necessary for bending back 
very low wavelengths such as 10 metres are 
obtained by the same equation that Mr. Sil uses 
to show that an electron density of 1 per c.c. is 
enough to reflect a 5,000 metre wave if it leaves 
the transmitting antenna tangential to the earth’s 
surface. 

The reviewer may be pardoned for pointing out 
that far from taking exception to any statement 
or entertaining a feeling of surprise at anything in 
Prof. Mitra’s address, the review merely expressed 
genuine doubts and sought information on aspects 
of radio wave propagation which are still under 
investigation. Further no views of any kind 
were expressed except in the last para on the 
question of broadcasting. 

9th April, 1934. '' Reviewer. 
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Ethnology and Ethnography in India. 

Dr. B. S. Guha, 

Indian Museum, Galoutta. 


May 1934] 

Recent Advances in Anthropology, 

By 

Anthropologist, 

TN his otiierwise well-informed account of the 
^ Recent Advances in Anthropology, Ethno- 
logy and Ethnography in India ” published in 
the January issue of the Current Science^ it is 
regretted that Rao Bahadur L. K. Ananthakriahna 
Iyer should have made no reference to the works 
of several important investigators. I have no 
doubt that this omission was unintentional but if 
such accounts are to be considered as authorita- 
tive it is essential that due mention be made of 
all important contributions. I give below a sum- 
mary of some of the anthropological works that 
have not been included in the above account. 

Lt.-Ool. Alberto 0. Germano da Silva Correia 
has been carrying on investigation.s in the Ecole 
de Midicine de Nova Goa, on the somatic charac- 
ters of the inhabitants of Poi'tugese India and has 
published several memoirs, such as (1) Les Ranes 
de Salary (1928), (2) Les Lusos-Descendants de 
V Inde Portugaise (1928), and (3) Les enfants et des 
adolescents Vuso- descendants de Vlnde Portugaise 
(1931). Dr. da Silva Correia’s work has been 
regarded by European anthropologists as of very 
great importance and he has been the recipient 
of many honours in recognition of the valuable 
researches carried on by him in this country. He 
has further been instrumental in training several 
students, one of whom Dr. Voicunte Camotin has 
published an important anthropometric study of 
the Saraswafc Brahmins, via., Os Bramanes Saras ~ 
vatas de Goa, 1929. 

Mr. K. P. Chattopadhya, Education Officer of 
the Calcutta Corporation, has published two 
papers of great merit on Social Anthropology, 
namely, ‘‘The Social Organisation of the Safcakarris 
andSungas ” (1929) and “ Contact of Peoples as 
Affecting Marriage Rules” (1931). In the latter 
paper Mr. Chattopadhya has been able to offer a 
more comprehensive theory of Social Organization 
than was advocated by Rivers in the light of the 


recent discoveries of the Pentecost and Ambrym 
marriage rules. 

Dr. Provash Ch. Bose, of the Department of 
Racial Biology recently opened in the Bose Insti- 
tute of Calcutta, has within the hist few years 
published a number of papers on physical anthro- 
pology and has received commendation from 
JTluropean scientists. At present he is engaged in 
carrying on an anthropometric survey of the 
aboriginal tribes of Chotanagpur and a preliminary 
account of it was recently T)ublished in the Trans- 
actions of the Bose histiiute, 

Mr. B. K, Chattcirjoe of the Anthropological 
I^aboratory of the Zoological Survey of India has 
carri<»d out an elaborate study of the somatic 
alTi 111 ties of the Behari Brahmins ; this is soon 
appt^aring as No. 2 Anthropological Bulletin of 
tlic Zoological Survey of India. 

,I)r. Iravvati Karve, a put>il of Dr. Ghuriye, has 
recently rei.urned after taking the Doctorate 
degrree in Anthropology from the Berlin Univer- 
sity whore she worked under Prof. Eugen Fis- 
cher. The results of her investigations on the eye 
colour of the Chitjiava.ii Brahmins published in the 
JZeitschriftfur Morphologic w-7/ry A w/Aropo/or/fr (Band 
XXIX, 1931) has greatly added to our knowledge 
of the significant distribution of this trait among 
the Konkaiiasth Brahmins of West-ern India. 

IjUustly, Mr. P. O. Bodding’s work on the Santali 
laniguage and folklore an<l Prof. P. 0, Mahalanobis’ 
statistical study of Indian anthropometric data 
require mention. Tlio former lias devoted his 
entire life to this work and the Norwegian Insti- 
tute of Human Culture has recently published a 
sum’i)tuous volume from his pen. A great portion 
of Prof. Mahalanobis’ statistical analysis of tho 
anthropomot/ric data takem by the lat-o Dr. 
N- Annandale has been published in tho Records 
of the TndUen Muscani and ilie rest is expected to 
be completed soon. 


Research Notes. 


Phase Boundary Potentials. 

It has frequently been suggested that 
surface reactions and surface equilibria are 
to a large extent controlled by the potential 
differences (P.D.) which exist at the phase 
boundaries. In Monograph No. 83 of 
Actualities Scientifiques et Industrielles 
(Hermann et cie Paris, 1934), E. K. Rideal 
has critically surveyed the present state of 
our knowledge on the subject of phase 
boundary potentials. The earliest type of 
phase boundary potential known is that 
recognised by Volta in 1808 at metal to 
metal interfaces. This Volta P. D. (v) is 
modified by the presence of a film on either 
metal such that if A v be the potential across 


tho liliu, the now volta potential \\ will be 
V^=-. V ^ V. E. K. rMd<ial and his colleagues 
have developed a teelinique to measure 
with precision the P. I), between two metals 
suspended in a gas after ionising tlie gap 
between tlio two surfaces by means of short 
range a-particles from polonium. With 
this apparatus tliey have been able to study 
tho elfect of surface films on the volta 
potential and thereby obtain interesting 
data on the adsorption isotherm of a 
polarisable vapour such as ethyl alcohol 
on gold, and on the rates of evaporation 
of unimolecular films from metallic surfaces 
both pure and contaminated. The results 
indicate that the effect of poisons on the 
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v'olta potential of catalytic surfaces may 
^Iter considerably the critical energy incre- 
ment for the surface reactions. 

Similar measurements of the effect of film 
forming materials on the phase boundary 
potentials at air-liquid interfaces have 
yielded a number of important generalisa- 
tions. The different phases in which films 
can exist show different characteristic 
molecular contributions to the phase bourn 
dary P.D. defined by A v/4 ttu where A V 
is the change in the phase boundary P.D. 
caused by the presence of n molecules per 
sq. cm. The values of /a which are deter- 
mined mainly by the polar groups in the 
molecule, are further influenced by the 
presence and position of double and triple 
bonds in the hydrocarbon chain. The 
measurements also yield information regard- 
ing the molecular arrangement of high 
molecular weight complex bodies such as 
the long chain polypeptide units of gliadin, 
at an air liquid interface. Further the 
course of chemical reactions actually taking 
place in the phase boundary could be 
followed by observations of the rate of 
change in the phase boundary P.D. Such 
reactions at liquid interfaces are of special 
importance because of the many biological 
implications. 

Not much is known about the phase 
boundary potential at liquid-liquid and 
liquid-solid interfaces. As is well known, the 
P.D. between a metal and a solution con- 
taining its ions involves the volta potential 
as well as the difference in free energies 
between an adsorbed ion and one in solu- 
tion. If the electrolyte is insoluble in one 
phase but readily adsorbed at an interface 
a true phase boundary potential should 
result. This is probably the case for the glass 
electrode of Haber when placed in a solu- 
tion containing metallic ions, e,g., Ag+ which 
are strongly adsorbed although the elec- 
trode is reversible for H-t ions which are 
distributed in both aqueous and non-aqueous 
phases, the thermodynamic concentration 
remaining constant in the glass. 

It is hoped that more investigators will be 
attracted to this interesting field. 

M. A. G. 


Heavy Water and Tumour Growth. 

The production of heavy water in quanti- 
ties easily available for experimental 
purposes, has stimulated work on its 
biological properties. Taylor, Swingle, 


Eyring and Frost reported that in concen- 
trations ranging from 85-100 per cent., 
heavy water possessed marked toxic effects 
on fresh water organisms. Lewis found 
that 99 per cent, heavy water completely 
inhibited the germination of tobacco seeds. 
With the accumulation of larger supplies of 
water at Princeton, arrangements are now 
being made to ascertain its effect on the 
growth of cancer cells. 

The work of Saguira and Chesley on the 
effect of heavy water on the viability of 
mouse sarcoma and melanoma is of great 
interest {Proe. Soc. JExp, Biol, and Med. 31, 
659-660). These authors have shown that 
at concentrations of 14*8 and 40 per cent, 
heavy water, the proliferating capacities of 
the tumours, mouse sarcoma 180, and the 
Passey mouse melanoma are unaffected. 
The tumour fragments which had been 
immersed in Locke-Einger solution made up 
in ordinary and in 40 per cent, heavy water 
grow normally when transplanted into 
animals. Histological examination of a 
number of tumour tissues after immersion 
in heavy water and ordinary distilled water 
were essentially similar in swelling, jelly- 
like appearance, and the hydropic degene- 
ration of the cytoplasm with nuclear 
degeneration. 


Petalody in Thespesia populnea Cav. 

While giving specimens of Thespesia popul- 
nea for class work, a flower was observed in 
which two of the stamens were transformed 
into petaloid structures. The rest of the 
stamens of the staminal column were quite 
normal both in their number and their size. 
Nor were any transitional stages from 
normal stamens to petaloid structures to be 
found. A search was made of the rest of 
the flowers but no case of petalody could be 
seen. About a hundred and fifty flowers 
from the tree from which these were got, 
were also scrutinised, but with the same 
result. 

Petalody which is the transformation of 
the primordia of the stamens into petals, is 
a terratological phenomenon brought about 
by pathological (De Bary) or physiological 
(Goebel) causes. The sporadic transforma- 
tion of a few stamens into petaloid structures 
in this case would appear to be due to some 
pathological cause by which certain localised 
portions, i.e., a couple of stamens, assume a 
petaloid expansion—a form which first 
indicated the foliar nature of the stamen. 
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Eecently a case of petalody of the entire 
androecium of the cotton was recorded by 
^Sbrik9i>r9bn {Madras Agricultural Jounial, 19, 
No. 3), and I learn from the author that 
it has subsequently proved to be a case of 
t' floral mutation. 

T. S. E. 


Gametogenesis of Senophylax stellatus, 

E. A. E. Gresson {Proo. Roy. Soc. Edm., 
LIIl, Part ]V, E.P. 322-346) describes 
the oogenesis in this. Trichopterid insect, 
especially the behaviour of the cyto- 
plasmic inclusions. He has determined that 
the nucleolar activity is very great and that 
fragments of the nucleolus which are found 
in the cytoplasm probably give rise to 
albuminous yolk. But the nucleoli do not 
^ contain chromatin as revealed by Feulgen’s 
technique. The Golgi bodies which are in 
the form of rings or granules are, in the 
young oocytes, situated at one pole of the 
nucleus but increase in size and number as 
the oocyte grows and become distributed in 
the cytoplasm. They give rise to fatty yolk 
as in the majority of insects. It is suggested 
that the material derived from the ooplasm 
is added on to these globules of fatty yolk 
formed by Golgi. The r61e of mitochondria 
is not clear. In fact they are seen with 
great difficulty on account of their small 
size and the large number of yolk globules 
that fill the cytoplasm. Probably they add 
to the formation of protein yolk. The 
chromosome number is sixty and while in 
^ the younger stages of the oocytes, the 
chromosomes are clearly seen, later, they 
become obscure and are replaced by granules 
of chromatin. 


On Bone Marrow in Hookworm Disease. 

Walter Oswaldo Cruz {Men. Inst. 
Oswaldo Cruz., Tome XXVII, Fasc. 4, 1933) 
has described the appearance of bone marrow 
in cases of infection by Ancylostoma duodenale 
and Nicator americanus. The macroscopical 
appearance of bone marrow from femur 
diaphysis presented a uniform red colouration 
as contrasted with the pale tone of other 
organs of the body due to ansemia and subse- 
quent fatty degeneration. The microscopic 
structure presented an intense regeneration 
of parenchyma and a great decrease in fatty 
^ cells. The red colouration was due to the 
great number of erythroblasts laden with 
hsemoglobin. The author believes that the 


etiological agent of the hookworm diseast 
does not act directly upon blood causing a 
destruction through any process whatever, 
nor upon bone marrow producing an arrest 
of its regenerative capacity, nor to anj/ 
paralysing toxic action. 

lie thinks that the parasite acts upon tlu 
iron metabolism causing a quantitative 
decrease of this element in the organism 
resulting in an abnormality in the evolution 
of the normoblast, which is clearly seen in 
the microscopic preparations of marrow. 


Bionomics of Two Estuarine Crabs. 

Very little information is available aboui 
the habits and natural history of Indian 
crabs and Dr. Sunder Lai Hora’s note or 
the Bionomics of two Estuarine Crabs (Proc 
Zool. Sol*. London for 1934, pp. 881-884 
pis. i, ii) is, therefore, especially welcome 
The note is based on observations of tin 
author made in the field and on simph 
experiments carried out in the laboratory 
The species dealt with, Varuna Uiterata (Fab. 
and Sesarma tetragonum (Fab.), belong t( 
the family Grapsidse, several members o 
which are known to live in estuaries — som< 
have almost established themselves in fretl 
waters also — under conditions more or les 
similar to those described by Hora, and are 
therefore, accustomed to live for consider 
able periods out of water. The area fron 
which the author collected his material i 
also tidal and it would be interesting t« 
know if the crabs are ever left under condi 
tions of complete drought for long period 
at any time. 

As pointed out by the author, Sesarm 
tetragonum leads an active life, probabl 
with somewdiat restricted metabolism, durin 
the ‘‘ resting period, ’’ but it is difficult t 
say, without further evidence being adduced 
if the habits of Varuna ever ^‘closel 
resemble those of an aestivating animal’ 
The crabs found “lying quietly” unde 
dried slabs “with the legs folded beneat 
the body or spread out wide apart” ma 
have been shamming death, as is commonl 
done by a large number of animals unde 
similar circumstances ; the behaviour < 
active crabs when placed on dry slabs seen 
to point to this view. 

Dr. Hora’s remarks on the burrowin 
habits of Sesarma tetragonum are of interes 
Some other species of Sesarma and of a fe 
other genera of the Grapsidae, are ah 
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known to burrow deep boles in the some- 
what marshy ground on which they live. It 
is, however, interesting to note at Uttarbhag 
Sesarma burrows in dry ground. 

Dr. Hora’s observations as also his photo- 
graphic reproductions are both interesting 
and instructive and it is to be hoped that 
he will be able to continue the work he has 
so well started. 

B. N. C. 


Studies on the Spermatoc 3 ^e divisions 
in Ascaris. 

H. P. Sturdivant makes a significant 
contribution to the study of the Spermato- 
genesis of Ascaris megalocephala {Journal of 
Morphology^ 55, No. 2, March 5, 1934) in his 
recent paper on the ‘‘Studies of the 
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Spermatogenesis of A, megalocephala with 
special reference to the central bodies, Golgi 
complex and mitochondria. He describes the 
centriole of the spermatocytes as a definite 
entity and its behaviour during the progress 
of the miotic phase is observed. The dis- 
appearance of the centriole in the spermatid 
and its absence in the later stages are also 
noticed, and he draws the conclusion that 
the centrioles of the spermatocytes are not 
to be regarded as different from the centrioles 
in the other types of mitoses. 

The behaviour of the Golgi complex from 
the early spermatocyte stage to that of 
sperm formation is inferred to represent the 
process similar to that of acrosome forma- 
tion. Mitochondria which undergo very little 
change are interpreted as forming the 
prenebenkern. 


Geological Aspects of the North Bihar Earthquake of the 15th January, 1934.t 


TpAETHQUAKES are due to the fact that 
the earth is not a dead body, but is 
subject to continuous, though gradual, 
change in the shape of its surface due to the 
uplift and denudation of mountain ranges 
and the filling up of valleys by silt derived 
from the higher portions of the globe, and 
also because of periodic volcanic eruptions 
relieving the internal heat of the earth. The 
changes due to mountain building and to 
deposition are not uniformly distributed over 
the earth’s surface, but tend to be restrict- 
ed to definite belts known as geosynclinal 
belts, within which accumulated sediments 
suffer folding and uplift. One of the principal 
belts of such folding traverses the Indian 
Empire in three festoons — the first in the hills 
of Baluchistan and the North-West Frontier 
Province, the second along the arc of the 
Himalayas, and the third along the Assam- 
Burma arc lying to the west of the Shan 
plateau. In the Indian Empire it is the 
tracts contained in, or adjoining these arcs 
that are particularly liable to earthquakes. 
The Peninsula towards which these mountain 
festoons appear to have been pressed by 
earth forces, is geologically much older and 
is relatively stable and but little subject to 
earthquakes. 

A statistical study of earthquakes in India 
was made some years ago, and is contained 


in a memoir on the “ Seismic Phenomena in 
British India and their connection with its 
Geology” by Count F. de Montessus de 
Ballore, published in Vol. XXXV of the 
Memoirs of the Geological Survey of India. 
To this memoir is attached a map in which 
the author divides India into seismic regions 
according to their ralationship to the 
geology of the country. Since this memoir 
was published, there have been the following 
important earthquakes in the Indian 
Empire : — 

* Kangra 4th April, 1905. 

* Baluchistan 21st October, 1909. 

Maymyo 21st May, 1912. 

* Srimangal & 

E. Bengal 8th July, 1918. 

Eangoon 17th December, 1927. 

Swa, Burma 8th August, 1929. 

* Pegu, Burma 5th May, 1930. 

Dhubri, Assam 3rd July, 1930. 

Pyu, Burma 3rd-4th December, 

1930. 

Baluchistan 27th August, 1931. 

* Upper Bihar 15th J anuary, 1934. 

All these, with the exception of the 
Maymyo earthquake, belong to the three 
festoons mentioned, or to adjoining tracts. 
From this list it will be seen that the 
Himalayan region had passed through quite 
a long period of seismic inactivity, the last 
earthquake associated with the Himalayas 


t Sent by Dr. L. L. Fermor, Director, Geological 
Survey of India, for publication. — Ed, 


.(* denotes very destructive earthquakes.) 
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being the disastrous earthquake of Kangra 
in 1905. 

The earthquake of the 15th of January, 
1934, appears to have been one of the great- 
est earthquakes on record. For, judging 
from reports received in the Geological 
Survey Office, the shock was felt by hunaan 
beings upto a distance of about 1,000 miles 
from the probable position of the epicentre 
somewhere near the frontier between Bihar 
and Nepal, as records have been received 
from Peshawar, Multan, Jaisalmer, Deesa, 
Bombay, Dharwar and Madras. Practically 
all places from which reports have been 
received outside this circle have recorded 
that the earthquake was not felt. The 
sensitiveness of the observers obviously 
varies, because from a few places within this 
circle nil reports have been received. To the 
east and south-east of the cpicentral tract the 
distance to which the shocks were felt by 
human beings was much less. The shock 
was felt at Katha in Upper Burma and 
Akyab, but all places to the east and south- 
east of an arc joining these two places have 
returned nil reports, so that the distance to 
which the shock was felt in this direction 
was about 650 miles only. Evidently the 
old resistant block of the Peninsula was able 
to transmit the shock to a greater distance 
than was possible through the young folded 
ranges of Assam and Arakan with their less 
consolidated rocks. Wo may, perhaps, pre- 
dict also that to the north in Tibet the shock 
cannot have been felt to so great a distance 
as in the Peninsula. 

Owing to the frequent inaccuracy of 
clocks at railway stations, telegraph 
offices and private houses, it is difficult to 
obtain an exact record of the time at which 
the shock originated, and at which it reached 
the various places where it was felt. Seismo- 
graph records have, however, been received 
from the Alipore, Agra, Kodaikanal, and 
Colaba Observatories. At the first three 
observatories, the shock was so intense that 
the instruments failed to give complete 
records, so that the only complete seismo- 
graph record so far available is for the 
east-west component as measured at the 
Oolaba Observatory, Bombay. From this it 
has been calculated that the shock actually 
occurred at about 14 hrs. 13 min. 22 sec. 
Indian Standard Time, or 8 hrs. 43 min. 
22 sec. Greenwich Mean Time, on the 15th 
of January, 1934. Assuming the time of 
origin of the earthquake as calculated from 
the Oolaba records to be correct, one can 


calculate from the records of the preliminary 
waves given by Agra, Colaba and Alipore, 
that the epicentre of the earthquake is 
situated within a small triangle to the east 
of Darbhanga, assuming that the speeds of 
the preliminary and secondary waves of this 
shock are comparable with the average speeds 
of most earthquake shocks. This gives an 
epicentral position some 75 miles to the 
E. S. E. of Sitamarhi, which suffered the 
most severe damage of all towns in Upper 
Bihar. The actual position of the epicentral 
tract can, however, only be decided from 
the results of the surveys of the Geological 
Survey officers at present in the field, and it 
is not yet possible to say whether the actual 
epicentre of the shock lies below the 
alluvium of North Bihar, or whether the 
shock is due to a movement along the 
Great Boundary Fault that separates the 
Himalayas from the Indo-Gangetic alluvium 
in southern Nepal.* The intensity of the 
shock at Khatmandu, though severe, 
was less than at Sitamarhi, but the condition 
of the loss inhabited tracts of south-eastern 
Nepal has not yet been investigated. It is 
also impossible yet to say whether the 
phenomena accompanying this earthquake 
are to be attributed to one focus only, or 
whether there are subsidiary local foci. 

As the earthquake was felt upto a distance 
of about 1,000 miles from the epicentral 
region in North Bihar, the ‘‘felt’’ area of 
the shock would have been approximately 

3.150.000 sq. miles, had the distance of 
propagation been the same in all directions. 
Allowing, however, for a shorter distance of 
propagation to the south-east and probably 
also to the north in Tibet, it is evident that 
the recent earthquake is still one of the 
greatest ever known. For comparison one 
may mention that according to Davison, a 
well-known authority on earthquakes, the 
largest known earthquake is the Charleston 
earthquake of 1886, which covered about 

2.800.000 sq. miles, whilst the “felt” areas 
for the Assam earthquake of 1897 and the 


* Since this was written, the Geological Survey 
officers working in Bihar and Nepal have returned 
from the field and have demarcated the epicentral 
tract as being 75-80 miles long with an east-south- 
east alignment through Sitamarhi and Madhubani. 
This means that the shock is not due to a move- 
ment along the Great Boundary Fault, but to 
some movement below the alluvium of North 
Bihar, A report by the officers concerned will 
appear in the Records of the Geological Survey of 
India later in the year. 
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Kangra earthquake of 1905 were 1| million 
sq. miles and 2 million sq. miles respectively. 

As to the intensity ol the shock o£ the 
15th of January, 1934, data received from 
officers in the field suggest that the accel- 
eration must have been of the order of 10 
to 11 feet per second per second in North 
Bihar and 8 feet per second per second in 
Khatmandu. In the great Assam earth- 
quake of 1897 and the Kangra earthquake 
of 1905, values of 11 and 13 feet per second 
per second were obtained, whilst in the 
Pegu earthquake of 1931, values of 4 to 7 
feet per second per second were obtained. 
These figures are of importance as a guide to 
the engineer and builder in calculating the 
stresses that buildings may have to stand. 

The actual method of propagation of an 
earthquake shock to a distance is by waves 
through the surface of the earth’s crust and 
along chords through the crust. Of great 
importance is the double amplitude of the 
long or surface wave, that is to say, the 
distance between crest and trough. This 
can be calculated from the acceleration just 
referred to, but as there is some doubt 
about suitable formulae, figures for the 
Bihar earthquake cannot yet be given. It 
was estimated, however, that in the great 
Assam earthquake of 1897 the double 
amplitude of motion was as much as 10 to 
12 inches in the most severely damaged 
tracts. 

Whilst the compacted rocks of the Penin- 
sula appear to have transmitted the shock 
to greater distances than the less compacted 
rocks of Assam and Burma, yet the earth- 
quake was actually felt more severely on 
alluvium than on solid rocks. Places in the 
Brahmaputra valley, for example, further 
from the actual epicentre than the Shillong 
plateau, felt the shocks more severely. 
There appears also to have been reflection 
of the surface waves by the block of the 
Peninsula into the alluvial ground at its 
foot at Monghyr and Jamalpur, explaining 
the unusually severe damage done in these 
two towns compared with their distances 
from the probable epicentre of the 'earth- 
quake. This is an example of the well-known 
principle that towns situated on soft allu- 
vial soil suffer much more severely during an 
earthquake than those built on solid rock, 
other things being equal. Thus at Tokyo 
in the 1923 earthquake, it was that part of 
the city situated on low marshy ground 
that suffered severely, whilst the higher 
parts of the city escaped the worst effects. 


To the inhabitants of North Bihar, how- 
ever, the local effects are of much more 
importance than a general description of the 
effects of the earthquake. North Bihar is 
occupied by the Gangetic alluvium, which 
is of unknown thickness and consists of 
alternating layers of sand and clay, the 
sandy layers being full of water. The 
effect of the earthquake waves passing 
through this unconsolidated ground was to 
cause the opening up of fissures and small 
crater-like vents, up which sand and water 
from the less consolidated layers were 
squeezed or squirted to the surface. Ee- 
ports show that these fissures were upto 
20 feet wide though usually much less, and 
that the thickness of the lenticular layer of 
sand deposited on the surface ranges down 
from 3 or more feet close to the fissure to 
nothing at some distance from the fissure. 
In some cases these happenings have given 
us information concerning strata below the 
surface, for specimens of peat and partly 
fossilised wood have reached the surface 
through sand vents and fissures in both 
Purnea and Champaran. As wells in the 
alluvium tap the sandy layers for their 
water content, it is not surprising that a 
large number of the wells in North Bihar 
became choked with sand. 

As regards other phenomena of the earth- 
quake, the reports received by the Geologi- 
cal Survey indicate that the total duration 
of the shock was from 3 to 5 minutes, as 
recorded by a large number of observers upto 
some hundreds of miles from the epicentre. 
Many observers recorded the shock as 
continuous, whilst others mentioned one or 
more periods of maximum intensity connect- 
ed by periods of less intensity. Some 
observers record distinct shocks. Over a very 
large tract observers reported a rumbling 
noise sometimes preceding but often simul- 
taneous with the earthquake shock, and 
this noise is variously compared to the 
sound of a train entering a tunnel, of motor 
lorries and of aeroplanes. 

The question that has frequently been 
asked since the earthquake is whether North 
Bihar is likely in the future to suffer from 
greater seismic activity than before the 
shock of the 15th of January, and what is 
the importance of the aftershocks that are 
being felt at intervals. A big earthquake 
takes place because of the accumulation of 
strains within the earth's crust which are 
at least in part discharged by the earthquake. 
The aftershocks indicate that the whole of- 
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the strain was not discharged by the main 
shock. The general history of earthquakes 
is that after a severe shock aftershocks 
occur for a period of months or even years, 
after which there may be a period of rela- 
tive quiescence of years. This means that 
the major portion of the strain has been 
released, and it is only if the cause which 
produced the original strains continues 
to operate causing further strains to 
accumulate, that another severe shock may 


be ultimately expected. Unfortunately, geo- 
logy has no means of predicting whether 
the occurrence of a b’g earthquake confers 
immunity upon the region where it has 
occurred for a long period of time, though 
this is the usual position. This means that 
in rebuilding in areas damaged by earth- 
quakes, engineers should take account of 
the maximum acceleration hitherto recorded 
from that earthquake region and arrange 
accordingly in their buildings. 


Micro-Climatology.'*' 

By L. A. Eamdas, 
Agricultural Meteorologist^ Poona, 


Introduction. 

TN meteorology we have been concerned in the 
past with the prediction of weather over 
comparatively large tracts of country.. The large- 
scale phenomena in'the earth’s atmosphere extend 
up to several kilometres above the ground and 
contribute to what may be called “ macro-meteo- 
rology”. It is usual to consider the surface of 
the ground and the adjacent air layers upto about 
2 metres above ground as disturbing factors. 
When the meteorologist, however, turns his atten- 
tion to problems relating to agriculture he finds 
that it is just this disturbance zone which assumes 
great importance. 

Three years ago, the speaker, in collaboration 
with a few other workers, undertook a detailed 
investigation of phenomena taking place in the 
air layers near tlie ground.l. 2, 3 With the 
creation of the Agricultural Meteorology Branch 
towards the close of 1932, our studios received a 
new orientation and the programme of work has 
included, among other items, also a study of the 
variation oC the micro- climate in different environ- 
ments, e.g,i inside and outside different crops. 

In Europe Schmidt, Geiger and others have been 
studying the micro- climate in temperate latitudes 
during the past few years and have made numer- 
ous important contributions to this new subject.^ 

The International Commission on Agricultural 
Meteorology at its last meeting at Munich^ 


♦Report of a lecture on “ Micro-Olimatology ” 
at the Colloquium, Meteorological Office, Poona, 
on 10th April 1934. 

1 “Theory of extremely high lapse-rates of 
temperature very near the ground,” by S. L. 
Malurkar and L. A. Ramdas, Indian Journal of 
Physics, VI, Part 6, p. 495. 

2 “ Surface convection and variation of tempera- 
ture near a hot surface,” by L. A. Ramdas and 
S. L. Malurkar, Indian Journal of Physics, VII, 
Part 1, page ] . 

3 « The vertical distribution of air temperature 
near the ground during night,” by L. A. Ramdas 
and S. Atmanathan, Gerlands Beitrage Zur 
Geophysih, 37, pages 116- L7, 1932. 

^ Handhuch der klimatologie. Band I, Teil D, 
“Mikroklima and Pflanzenklima ” Von Br. 
Rudolph Geiger (1930). Contains an excellent 


(September 1932) passed several important resolu- 
tions emphasising the importance of “micro- 
climatology ” and its investigation in all countries. 
Similar resolutions were also passed at the Confer- 
ence of Empire Meteorologists,® London, 1929. 

The aims of “ micro- climatology ” are (1) to in- 
vestigate the physical laws underlying the de- 
viations of *• micro- climate ” from “ macro-cli- 
mate ” ; for, a knowledge of these laws is essential 
for getting a fresh insight into atmospheric 
phenomena, and (2) to apply the theoretical 
results to practical ends, e,g., a knowledge of the 
regular deviations would enable one to predict 
possible conditions in the hitherto unsurveyed 
regions with some confidence. In the tropics, 
owing to the intensive insolation, the “ macro-cli- 
mate ” may be expected to be more profoundly 
modified by variations in the environment than in 
higher latitudes. 

Some of the important aspects of this new subject 
may now be summaiised very briefly. The influ- 
ence of orography and crops, problems relating 
to experimental technique, “ effective rainfall ”, 
etc., will be discussed on a future occasion. 

Role op Solar Radiation. 

Most variations of atmospheric conditions may 
be traced ultimately to (a) variations in the 
intensity of solar radiation received at the earth’s 
surface, and (6) variations in the disposal of the 
thermal energy derived by the earth’s surface 
from solar radiation. The first factor varies with 
season and latitude. The second factor depends 
on (i) the exchange of heat between the surface of 
the ground and the layers of the soil which are 
affected by the diurnal variation of temperature, 
i,e,, the “ conduction process ”, (ii) the exchange 
of heat between the surface of the ground and 
the air layers in contact with it or, in other 
words, the “ convective process ”, (iii) the 


bibliography of micro -climatological papers upto 
1930. 

® Proceedings of the Commission on Agri- 
cultural Meteorology; Munich Meeting, publica- 
tion No. 14, “ Secretariat de L’ organisation 
Meteorologique, International.” 

® Resolution No. XIII of the Conference of 
Empire Meteorologists 1929, Agricultural Section, 
Report (p, 11, paras 29, 30, 31 and 32). 
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exchange of thermal energy between the ground 
surface and the atmosphere by radiation processes, 
which again are modified by the water vapour 
and carbon-dioxide content of the atmosphere, 
and (iv) the heat lost or gained by the earth’s 
surface due to “ evaporation ” or “ condensation” 
of water at the surface. 

Detailed measurements of these complex factors 
which control what may be called the “ thermal 
balance ” at the earth’s surface are necessary for a 
proper understanding of the phenomena taking 
place in the air layers near the ground and in 
the first few feet of the soil below. Investiga- 
tions on these lines are in progress at Poona. 

Surface Conditions. 

The colour of the soil determines the absorbing 
and the radiating power of the surface. A black 
surface absorbs most of the incident solar radia- 
tion whereas a white surface reflects a consider- 
able fraction of it and is a poor absorber. Recent 
experiments at Poona show that a very thin 
coating of chalk over the black cotton soil depress- 
es the maximum temperature by about IS^O. at 
the surface, 5°C. at a depth of 5 cms., and 3®C. 
at a depth of 10 cms. At depths of 5 and 10 cms. 
the minimum temperature also is lowered by 
about 2°C. These effects penetrate further down- 
wards with rapidly decreasing intensity. The 
changes take a few days to be fully developed ; 
on removing the chalk the normal conditions are 
restored gradually and the temperatures become 
similar to those under the untreated soil only 
after a few days. 

Similarly, even a very thin coating of wet soil 
at the surface decreases the amount of heat con- 
ducted downwards because part of the solar energy 
received by day is utilized for evaporation. The 
effects of soil covers of different colours, of a 
crop cover, and of wetting the surface of the 
ground, on soil temperatures at various depths are 
being investigated at Poona. 

Soil Conductivity. 

The thermal conductivity of the soil is an im- 
portant factor in controlling the distribution of 
temperature in the soil as well as in the air above. 
It varies with different soils and, in the same soil, 
with the water content. As more and more water 
replaces the soil air (air is a poor conductor of 
heat) the conductivity increases; but the specific 
heat as well as the apparent density also increase 
so that, beyond a critical stage, the effect of further 
increasing the moisture content is to depress the 
thermal diffusivity. 

In general, during the day hours a well-conduct- 
ing soil transmits more heat into the interior, the 
surface remaining comparatively cool ; at night 
the heat so stored up is returned rapidly to the 
surface to compensate the radiation loss. In such 
soils, the diurnal variation of temperature has, a 
small amplitude. In badly conducting soils the 
heat energy gained by day mostly remains at the 
surface which becomes very hot and, at night, 
owing to the radiation loss not being compensated 
for by heat conducted from below, the surface 
attains a low temperature. This results in a large 
diurnal range of temperature in a shallow layer 
at the surface. The importance of the heat con- 
ductivity of the soil in relation to conditions during 
winter "may easily be anticipated. Experiments 
show that a compact undisturbed soH has a warm- 
er surface at night tlian one in which the soil 
has been turned up and loosened at the surface. 


Reports received from different places on damage 
to crops due to frost during the cold waves of 
January last show that crops irrigated prior to 
the onset of frost were less affected, A study of 
the thermal conductivity of different soils in 
varying degrees of packing and of moisture content 
is therefore of importance. 

Convection Process and Radiation from: the 
Earth's Surface and Adjacent Air Layers. 

During a clear day, the ground surface becomes 
very warm owing to the absorption of solar radia- 
tion ; the air in contact with it is warmed up in 
its turn and is in unstable equilibrium with the 
denser and cooler air higher up. Consequently, 
there is a considerable vertical exchange of air 
mass in the shape of warm ascending currents of 
air and cool descending currents. This gives rise 
to the well-known “shimmering”. The thermal 
structure of the “shimmering” layer has been 
investigated by Geiger’ and recently ourselves 
by taking temperature observations with a sensi- 
tive thermo-couple set at quick intervals. The 
vertical interchange of air masses or what may be 
called “ Surface Turbulence ” is confined to the 
first few feet above ground. Above it, is the 
horizontal flow with its associated turbulence on a 
larger scale. The effective upward transfer of heat 
due to both the surface and the free air turbulence 
is minimum near the ground and, therefore, the 
ground and the air layers immediately in contact 
with it attain higher temperatures during after- 
noons than the air layers higher up.* Owing to 
the same reason the ground and the air layers 
near it cool more rapidly by night than the layers 
higher up. This results in a large diurnal range 
of temperature near the ground, the range 
rapidly decreasing with height. As may bo expect- 
ed in the higher latitudes, the frequency of frost is 
found to decrease with height. In tropical coun- 
tries, however, owing to the fact that even during 
the night the ground is warmer than the cooling 
air above s it may be expected that the lieight 
of maximum frost frequency will be a few inches 
above the ground. This is also supported by 
recent frost reports. 

The conditions that prevail at night are equally 
interesting. Soon after sunset the ground and 
the air layers above it begin to cool rapidly b^ 
radiation. The air layers begin to stratify,* e.g., 
at Poona it is observed that the cooling of the air 
by radiation in winter is of the order of 10°O. per 
hour during the first half hour after sunset, the 
fall of temperature being large near the ground 
and decreasing with altitude. Occasionally, winds 
of local origin set in for short periods during the 
night ; then the stratification is disturbed tempo- 
rarily, the air layers get mixed up and there is a 
rise of temperature as a result. Towards the end 
of winter, the sea breeze sets in in the evenings 
and continues for a few hours during the night. 

Page D. 26 of publication (4) afcove. 
♦Temperature and humidity observations taken 
at several heights above ground, both above bare 
soil as well as inside a few representative crops at 
the epochs of maximum and minimum tempera- 
tures, are being discussed by the writer and others 
in a series of papers. Each crop is found to deve- 
lop it.s own peculiar local climate, the deviations 
of which from the_“ open” depend upon the season 
and the growth of 'the crops. 

^ Ramdas and Atmanathan, loc, cit. 
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During such nights the convection and the radia- 
-ion processes act simultaneously and bring 
bhoufc a more gradual and less accentuated fall 
>f temperature than during calm winter nights. 
Wind Movements. 

The complex thermal structure referred to in the 
bbove section has also its counterpart in the wind 
Qovements in the air layers near the ground, 
limultaneous observations of wind velocity taken 
.t various heights show considerable variations, 
he larger variations being associated with greater 
urbulence. It is found that there are three zones 
iz., (a) one near the ground in which the surface 
Listurbances predominate, (&) an intermediate 
Eiyer in which the air is relatively quiet, and (c) 
he regions above where air movement is more or 
3 ss horizontal and where the large-scale turbulence 
uvestigated by G. I. Taylor and others prevail, 
chmidt’s® observations also show that the sur- 
ice turbulence increases with the roughness of the 
urface, e,g., over a turnip field the variations in 
he wind movements are larger than over a bare 
lot. 

Limits of Surface Climate. 

The change from the surface to the climate of 
pen space is not quite gradual. R. Qeiger^o 
uotes evidence to show that there is a level of 
ransition at about 1 J to 2 metres above ground 
'hich would probably coincide with the quiet 
Dne referred to in the previous section. In 
topical regions it may be expected that, owing to 
le more intense insolation, the horizontal parti- 
on between the zone of vertical exchange and 
le zone of horizontal flow may be slightly higher 
p. Recent observations appear to show that 
lis upper limit of the surface climate undergoes 
ariation during the day, attaining a maximum 
eight in the afternoon and coming down towards 
le ground in the evening and later during the 
ight. Observations of the temperature distribu- 
on at short intervals of height and time after 
inset indicate the rapid fall of this level which 
lay be expected to coincide also with the level 
; which the nocturnal inversion of temperature 
igins. In short, the surface turbulence will not 
impletely die away in the tropics even during 
inter nights owing to the greater warmth near 
le ground. In higher latitudes, owing to the 
Baker solar insolation, the surface turbulence will 
>ase after sunset and the inversion of tempera- 
ire may start at the ground surface itself. 

The Water Vapour Content in the 
Atmosphere. 

During all seasons of the year there is a con- 
derable amount of evaporation of water from 
le soil surface. During the wet seasons it may 


9 Page D. 28 of (4). 

0 Page D. 31-34 of (4). 


be expected that the specific humidity in the air 
would be more or less constant with height above 
ground, with a tendency to be a maximum near 
the ground during periods of sunshine. At Poona, 
the above state of affairs prevail during the 
monsoon season, i.e., June to September. During 
autumn, the upper layers of the soil rapidly 
desiccate and, by the time winter sets in, the loss 
by evaporation during day becomes smaller. It is 
still found that the usual decrease of vapour 
pressure with height persists even during this 
period. A surprising observation is that during 
night the above situation is reversed, i.e., water 
vapour is minimum near the ground and rapidly 
increases with height. It was somewhat difficult 
to explain this at first sight, but, measurements 
of the loss of water from samples of soil exposed 
under natural conditions at the surface of the 
ground during the day showed that the loss is 
actually compensated by the absorption of 
moisture from the air by the same samples during 
the night. In other words, the soil which is 
intensively desiccated during the day acts as an 
absorber during the night thereby producing a 
minimum of vapour pressure near the ground. 
These results will be discussed more fully else- 
where. 

Evaporation. 

The evaporating power of the atmosphere is 
measured by the loss of water in small reservoirs 
with suitable measuring devices. As a meteorolo- 
gical element evaporation expresses the combined 
influence of temperature, humidity, sunshine, etc., 
as a single factor. Recent observations at Poona 
with a series of Piche’s evaporimefcers at various 
heights show that upto 4 ft. the evaporation 
increases with height even during the afternoon 
when the ground surface has the highest tempera- 
ture. The effect of wind is thus seen to be more 
pronounced than that of the high temperatures 
near the ground. The study of the variations of 
evaporation in different environments at the same 
place, as well as the standardization of different 
types of evaporimeters are in progress. 

Dew Fall. 

When objects thermally insolated from the 
ground lose more heat than they gain from the air 
in their neighbourhood, their surfaces attain a lower 
temperature than the air. This results in condensa- 
tion of water vapour if the lowering of temperature 
is sufficiently large. In many parts of India dew 
deposition during the night is very pronounced 
during clear weather. Exact measurements of dew 
deposition are not available at present, but qualita- 
tive observations at Poona made with collectors 
with bright surfaces exposed at various heights 
during last winter show that dew deposition starts 
from a height of O'" to 1 ft. above bare ground and 
increases with height. 
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Andhra University JSmployment Bureau : — 
According to a notification of the Registrar of 
the Andhra University, an employment bureau 
whose object is to advise and guide the un- 
employed graduates and undergraduates of the 
University in the matter of securing employment, 
has been started. Graduates and undergraduates 
of the University desirous of availing themselves 
of the services of the bureau should correspond 
with the Registrar. 

♦ * 

Seventh International Congress on Industrial 
Accideyiis and Diseasest 1935: — The Congress will be 
held in mid July 1935 at Brussels. The Congress 
will be divided into 2 sections representing the 
International Congress on Industrial Accidents 
and the similar Congress on Labour Medicine, 
both meeting together. 

« a|( iK 

Rao Bahadur L. K. Ananthakrishna Iyer, one 
of the leading anthropologists of India, sailed for 
Europe on 23rd April on a few months’ tour. 
Prof. Iyer, who is now 72 years’ old, has been 
invited to deliver lectures on Indian Anthropology 
by various universities in Britain and on the Conti- 
nent. He will represent India at the International 
Congress of Anthropological and Ethnological 
Sciences which will meet in London towards the 
end of July. 

« aK « 

The Government of India have awarded the 
Central State Scholarship to Mr. Balwant Singh 
Anand, m.a.., of Baluchistan to enable him to 
study for English Tripos at Oxford or Cambridge. 

JK * * 

Nanga Parhat Expedition second German 

attempt to climb some of the unconquered peaks 
of the Himalayas including the famous Nanga 
Parbat has arrived in India- It will be recalled 
that the first attempt to reach Kinchunganga was 
made Pour years ago and proved unsuccessful. IleiT. 
Willy Merke is the leader oP the expedition consist- 
ing of thirteen other members. Their ban camp 
would be at the foot of the Rakeit glazier which 
they hope to reach by the end of May. It is 
expected that the climbing of the Parbat would 

take them about two months. 

* * 

Vice-Chancellor of the Madras University : — Mr. 
R. Littlehailes has been appointed Vice-Chancellor 
oJP the Madras University. 

>ic * * 

Imperial Council of Agriculture : — The Council 
will start a marketing section for which tlie 
Government of India will give an annual subsidy 
of Rs. 1.00,000 for a period of three years. Mr. 
Livingstone of the British Marketing Board has 
been appointed Marketing Officer and he is expect- 
ed to join duty early. In co-operation with the 
provincial marketing officers and in consultation 
with the trade, it is proposed to arrive at a 
national grade of standards for such commodities 
as wheat, rice and oil-seeds. It is also proposed to 
organise marketing surveys. The possibility of 
establishing ‘ exchanges ’ at the principal whole- 
sale markets including arrangements for arbitra- 
tion on quality based on accepted national 
standards will also be examined by the officer. 


Dry Farming Research : — The Imperial Council 
of Agricultural Research has sanctioned a sum 
of Rs.l,40,0a0 for subsidising research onDry Farm- 
ing at the Hagari Agricultural Station. A good 
portion of the aided distiicts constitutes a famine 
zone with a poor rainfall of capricious distribu- 
tion. The scheme which is of a utilitarian 
character allows of the investigations in the labo- 
ratory and the field of the relation of soil moisture 
to crop growth, and methods of increasing the 
availability of moisture. It is also proposed to 
investigate the water requirements of the impor- 
tant crops of the tract, viz., sorghum, Italian 
millet and cotton. 

* * . 

J%de Research in India : — The Committee of the 
Indian Jute Mills Association have decided to 
invite Dr. S. G, Barker, Director of Research of 
the Wool Industry Research Association, Leeds, to 
visit India in the near future to study the position 
of the J ute Industry in India and formulate a 
researcli sclieme to suit the industry’s require- 
ments. 

♦ * 

Institution of Engineers, Viceroy's Prize : — The 
Council of the Institute of Engineers (India) has 
awarded the Viceroy’s Prize of Rs. 500 for the 
year 1932-33 to Mr. S. Kamesam, b.e., m.e., 
A,M.i.E., Officer-in-Charge, Wood Preservation 
Section, Forest Research Institute, Dehra Dun, 
for the paper on “ A New Principle in Wood Pre- 
servative Impregnation Technique and its applica- 
tion with special reference to chir, Pinus longifolia” 
for railway sleepers. 

« 9|( 

Pasteur Institute of India, Kasauli The thirty- 
second annual report of the Institute, recently 
issued, records several important advances 
achieved in the treatment of rabies. As a result 
of researches covering a long period, it has 
been shown that large doses of vaccine were 
superior to small doses in preventing rabies and 
that the Paris strain of rabies fixed virus was 
superior to the Indian strain in antigenic value. 
To give practical application to these results 
during 1932, the Paris virus alone was used in 
manufacturing vaccine, and a higher average dose 
was administered than had previously been in 
use. As a result of these measures the total 
number of deaths was 27 per cent, less than in any 
previous year. The percentage of death. rate was 
as low as 0*57. / 

* * * \y 

Campaign against Locust Pesi .* —Consequent 
to his discovery that adult locusts . and parti- 
cularly those on the wing fell speedy victims 
toa-sprayof finely ground sodium arsenite, Mr. 
H. H. King, formerly chief entomologist to the 
Sudan Government, will soon start a mass attack 
on locust swarms in northern Rhodesia. The 
experiment will be watched with great interest, 
particularly because the usual methods of combat- 
ing locusts are mostly confined to their egg and 
hopper stages but so far no method of tackling 
the locusts in the winged stage is available. The 
problem is of interest to India and if Mr. King’s 
experiment proves successful and safe a great 
advance would have been achieved in our methods 
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►f combatinpr tliis ancient enemy of the agiicul- 
urist. Mr. King’s plan of campaign is to fly to 
md fro across the line of advance of the 
warms of locusts and fill the air with fine poison 
[ust discharged from special blowers mounted on 
he wings of the machines. In view of tlie fact 
hat the natural dissipation of the cloud reduces in 
shoi't time the density of the poison dust to a point 
/lien its effects are no longer poisonous, it is un- 
kely that any danger will arise to human beings, 
rops and livestock. 

« iK » 

Archaeological Commis^tioner for Ceylon : — The 
leylon (Gazette invites applications for the post of 
trel geological Commissioner in Ceylon on a five- 
ear contract on Us. 12,000 rising to Rs. 15,000 
er annum. 

>|C ](< 

Dr. S. Ij. ITora describes a few sedentary games 
f India in a recent number of the Journal and 
Proceedings of the Asiatic Society of Bengal. 29, 
To. 1, lOI-Jd. Indian traditional history has a 
rrge number of indigenous games, of which a 
‘w are (h'seribod in the paper. Most of these 
ave b<‘Com<* extinct except in a few out-of-the- 
'ay phices in the country, which liave not come 
iid(‘r the influence of Western culture and where 
[ui games of the West have not penetrated, 
/hilo (Jarrom, Cards and a few other sedentary 
ames are Western invasions, the Indian labourer 
ad, for the delectation of the long rainy evenings, 
number of very interesting games whiclx 
emandod a fair amount of skill and thought. 
F these Bhngchal, Lam Pusri, Lam Tiirhi and 
ol-ekuish are described by the author. Chess is 
robably our onljj^'still popular survival of the 
Idcn days. 

” ♦ ♦ 

Lcmuria--the lost conthient geologists 

live Jong been familiar with the evidences in 
i,vc)ur of the (‘xistenoo of an extensive southern 
>ntincnt known as the Lemuria during the 
'esozoic era. Chiefly on the basis of palasonto- 
gical studie.s of the Mesozoic rocks in the now 
i(l(‘ly B(‘r)arat(‘d areas like India, Africa, Australia 
ul South America, geologists have concluded 
mt in tlioso remote times, an unbroken and 
)ntinuouH land connection existed between these 
st.ant/ regions across what is now the Indian 
c<‘an and the Arabian Sea. While this conclusion 
is been gencu'ally recognised, tbercs has been a 
fforence of opinion among geologists regarding 
lO way in which this continent broke up and led 
- Uie mod(Tn conditions of distribution of land 
id wat(‘r. The older idea has been that this land 
ea broke up as a result of the submergence of 
rge portions undornoath the sea ; in other words, 
at, the breaking up was offootod by the founder- 
g or sinking of the intervening portions of the 
mtinont. More recently several geologists who 
ivo been impressed by Wegener’s theory of 
mtinental Drift seek to explain the breaking up 
the Lemurian continent in accordance with 
is ' theory, and postulate that the existing 
ntiinents wt^re grouped together during the 
Luboniferous period as one continuous land 
ass in apposition to South Africa and that 
bsoquently, this continuous land mass was 
xctiircd, witli drifting apart of the fragments to 
rm tlie present continents. There has been con- 
lorablo discussion regarding the relative merits 
those two hypotheses, and it has now been 


recognised that the final solution of this problem 
must await furtlier researches. Speaking on this 
subject in his presidential address to the Indian 
Science Congress at Patna in January 1933, Dr, 
Pormor referred to the forthcoming ilurray lilx- 
pedition led by Col. Seymour- Sewell and said that, 
if during tliis expedition rock specimens in any 
quantity can be secured from tlie bottom of the 
ocean, WG would get some “• evidence helpful to 
the determination of whetlier India has been sepa- 
rated from Africa by the foundering of the inter- 
vening land or by drifting apart.” 

In the light of this, it is very gratifying to read 
the announcement made in the press only a few 
days back tJiat this expedition has been able to 
collect extensive samples of rock material from 
depths of 2-5 miles below the surface in both the 
Indian Ocean and the Arabian Sea. It is oxpect(‘d 
that an intensive study of this material, which 
will shortly be undertaken at Cambridge, will 
make it possible to draw tlio map of a large part 
of the world as it existed millions of years ago in 
tlie days of the Lemurian continent. One of the 
important achievements of the Expedition is the 
discovery of “ a submarine mountain range rising 
10,000 feet from the ocean floor, whose summit is 
yet 1 ,000 f(Hit below the surface between Socotra 
and Sycholles.” So fai* as the breaking up of fbe 
Lemurian continent is concerned, the observations 
recorded during this Expedition scorn definitely to 
support tlie older idea of the foundering of the 
land masses as against the theory of continental 
drift. Geologists all over India, will be eagerly 
looking forward to a fuller and more comprehen- 
sive account of the results of the Exx^odition, which 
will no doubt ha- published in the near future. 

I ' ♦ * 

JRing-DyJees in India : — Subsequent to the pub- 
lication of the note in Current Scimcc (2, No. 7, 
p. 245) on the occurrence of a ring-dyke near Ihili- 
kore, Mandya Taluk, by Mr. M. R. Krishnanuirthi 
Rao and others wherein the auiliors had claimed 
that this ring-dyke was the second example of its 
kind in India, Mr, A. Ij. Coulson of the Geological 
Survey of India has written to us drawing atten- 
tion to the occurrence of another ring-dyko which 
he has described from Mundwara in SiroJii State, 
Rajaputana. 

Kc « * 

New Drying Agent : — The first technical paper 
concerning a new drying agent pre^pared in t.ho 
form of anhydrous calcium suliiliate apjjeared in 
the June and October issues of Industrial and 
Engineering Chemistry. The desiccant is eltlcient, 
versatile, inexpensive, regonerativo, neutral, inert 
and insoluble in organic liquids and can be prepar- 
ed in the form of powder or granules of any desired 
size. A number of laboratories, interested, have 
made trials wit»h tills now desiccant, and it will 
soon bo produced on a commercial scale. 

* w « 

Chemical Age Fmr RooTf, .-—The latest pub- 
lication of this highly useful book (published in 
January 1034) is bigger than usual and contains 
revised and extended tables of data and notes 
invaluable to the practising chemist. Some out- 
standing events of the year, names and formulas 
of common chemical compounds, physico-chemical 
tables, main provisions of the Pharmacy and 
Poisons Act, 1933, n.ro only a few of the more 
important items besides the Diary chosen from 
the contents of this chemist’s companion. We 
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heartily recommend this publication to every 
chemist. ' 

* ♦ * 

Pish slime cmd precipitation of suspended 
mud in water,"* S. Tj. ITora. — The slipperiness 
of the body of a fish is due to the presence 
of a slimy mucus secreted by special skin 
glands. The function of the slime is supposed 
to be ‘‘ to minimise friction with the surrounding 
water and to enable the fish to glide along easily 
While investigating the biology of Lepidosiren^ a 
lung-fish of South America, Prof. J. Graham Kerr 
found that the ** mucous secretion of the skin of 
Zap icfosiroi appears to have a remarkable power 
of precipitating mud held in suspension in water”. 
In connection with my work on the ecology of 
certain estuarine fishes Prof. Graham Kerr 
suggested to me to test whether the slime of these 
fishes reacts similarly to that of Lepidosiren, 
Water in which fishes had been kept for some time 
was used for testing this property, and it was 
found that this ‘ slime- solution ’ had remarkable 
power of precipitating mud held in suspension. 
A successful demonstration of the actual process 
was given in the meeting by using the slime of 
OpMckthys hoTo (Ham. Buch.) which precipitated 
the mud within about a minute. 

Investigations have been started for testing the . 
slime in the case of several other cl ear- water and ^ 
muddy-water fishes. 

There appears to be a special biological signi- 
ficance of this phenomenon. ‘‘Water-breathing” 
fishes are usually suffocated in muddy water, and 
in several parts of India advantage is taken of 
this fact for fishing purposes. By the precipitation 
of the mud with the help of the mucus the water- , 
breathing fishes are able to have clear water for 
respiration hy means of their gills, which, it may 
be remarked, are very delicate structures, and 
likely to be choked with mud in dirty water. 

♦ * ♦ 

University of Madras. — Applications are invited ^ 
for the post of a Lecturer in Statistics, the salary 
of which is Rs. 210— -15 (annual)- -300 per mensem. 

The appointment will be in the first instance for 
a period of three years and subject to confirmation ' 
thereafter. ^ | 

The Lecturer will be required to deliver lectures, 
conduct classes (I)iplonla in Economics or any 
other special classes) and to engage in research 
and to assist in any other academical work^ relat- 
ing to the departments of the University'which ^ 
‘may require his services. " ' 

. Tlie selected candidate will be required to enter ■ 
into an agreement with the University according 
to the laws {vide Chapter VIII, Cal. Vol. I, Part I) 
and should join the appointment within a fortnight 
after the receipt of the order of appointment. I 

Applicants for the post are requested to forward 
their applications (9 copies) containing full parti- 
culars as to ag_e, nationality, present jjosition and 
salary, academic and “other qualifications, teach- 
ing and research experience in general and in the 
subject, if any, research work or publications in 
the subject, together with copies of recent testi- 
monials and names of two persons to whom a 
reference can bfe made. Applications should be 
addressed to the Registrar, University of Madras, 

♦Abstract of a communication made at the 
March' 1984 Meeting of the Asiatic Society of ! 
Bengal. > 
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Triplicane P.O., Madras, and should be marked on 
the envelope, “Application for the post of Lecturer 
in Statistics ” and should be sent so as to reach 
the Registrar on or before the 29th June 1934. 

Canvassing by applicants will be viewed with 
disfavour. 

♦ * * 

Sir S. JtadhakrisJinan, Vice-Chancellor of the 

Andhra University, will be leaving India on 21st 
.Tune 1934 to attend the meetings from the 16th 
.July 1934 of the International Committee of 
Intellectual Co-operation of theljeagueof Nations 
which will be held at Geneva. The Syndicate of 
the Andhra University at a meeting held on the 
15th May 1934 appointed Rao Bahadur Dr. T. S. 
Tirumurti to act as Vice-Chancellor for nine weeks 
during the absence of Sir S. Radhakrishnan. 

« ai: 

The Crop-Planning Conference called by the 

Government of India will assemble at Simla on 
June 8, 1934. It is understood that the object 
of the Conference is the adjustment of the 
production of agricultural produce to demand. 

9ic « a{c 

At the Ninth Congress of Pure and Applied 
Chemistry which opened in Madrid on April 6, Prof. 
H. E. Armstrong and Prof. R. Robinson, Waynflete 
Professor of Chemistry at Oxford University, 
received the degree of Doctor Honoris Causa. 

He »c )(■ 

Applications invited : — (1 ) Professor of Electrica 
Technology, salary Rs. 1,000-50-1,250 with ar 
overseas allowance of Rs. 250 per month. Appli 
cations should reach the Director, Indian Insti- 
tute of vScience, Bangalore, India, not later thar 
1st August 1934. (2) Senior Botanical Assistant 
salary Rs. 250-25-375 per mensem subject tc 
an. emergency cut o£ Rs. 5% p.m. Applicatipni 
must reach the Director, Institute of Plant Indus 
try, Indore, C.I., not later than 15th July 1934. 

He He HI 
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The Place Minds in the World. 
Gifford Lectures. (Aberdeen, 1924-26.) By 
Sir William Mitchell, k.c.m.g. (Macmillan & 
Oo., London. Pp. 374.) 12s. 6d. 

When Bertrand Bussell’s little book en- 
titled Troblems of Philosophy’ appeared two 
decades ago, P. H. Bradley remarked ‘as if 
there are any problems in philosophy’. 
The suggestion is that in philosophy there is 
only one problem and that its solution 
cannot be advanced by the method of 
detached analysis of isolated themes. Any- 
way, after some thirty years of analysis, we 
seem to be in a more synthetic mood at the 
present time. The large speculative horizons 
of recent physics offer an invitation to 
philosophy to weave her web afresh in a 
larger and more inclusive pattern. Much of 
modern philosophy centres in the place of 
minds in the world, the theme of the Gifford 
Lectures of Sir W^illiam Mitchell. Indeed 
the status of mind in the universe may be 
said to be the water-shed of modern 
philosophy, ever since Descartes launched its 
career on the tough little boat of ‘self- 
consciousness All current varieties of 
idealism and realism, vitalism and material- 
ism spring from different attitudes to this 
problem. All forms of idealism assign a 
determining role to mind, individual or 
cosmic. If finite centres of mental life 
appear at a late stage of the universal drama, 
they contend that it is because the central 
< 5 ore of reality itself consists of conscious- 
ness which sends forth its “flashes of 
xincreated light ” when the theatre is ready. 
Pure idealism goes the length of resolving 
'all things into mind. To it even matter is 
'mind, it may be of a lowly order. Professor 
Eddington is the most eloquent contem- 
porary exponent of this ancient panpsychism, 
Among historical types, Berkeleyanism is 
the most completely worked out form of, 
this view. Platonism, represented in modern , 
times by many varieties of Hegelianism, 
admits the reality of matter or something 
other than mind or spirit but assigns a 
subordinate place to if. According to this 
theory, matter by which the philosophers 
mean anything the results of science may, 
reveal, is a condition that emerges in the' 
Activity of self-realisation into which ultimate 
^reality is perpetually flowing. This school 
upholds therefore not the utter self-suffici- 
ency but the supremacy , of mind. And 
^realism in’ all its forms challenges this 


enthroning of mind. It makes determined 
attempts to show mind its place as a feebh 
and late arrival and a sort of Cinderella 
among the forces and entities that mak( 
up the world. Every attack and defence, 
sally and repulse in this complex and many- 
sided debate is represented in the history of 
Indian thought in the past. Advaita 
Vedanta may be said to correspond to pure 
idealism or spiritualistic monism reducing 
all things to one universal expanse oi 
consciousness. Dvaita and Yisishtadvaita 
align themselves with concrete or objective 
idealism recognising a dependent but distinct 
place for a reality other than mind oi 
spirit. Tlie Nyaya-Vaiseshika is Indian 
realism par excellence^ with its realist epis- 
temology and atomic cosmology. There is 
a renewed attempt at the present time ‘ to 
save the appearances ’ in Plato’s phrase or 
in Alexander’s words ‘ to order mind and 
objects to their proper places] in the scheme 
of things’ and this series of Gifford Lectures 
is a notable contribution in this direction. 

The book under review is the first of the 
series ; the second seems to be reserved for the 
power of minds. One would have thought 
that the place of a thing cannot be truly 
determined apart from a consideration of its 
power of function in its milieu. Indeed this 
is the essential spirit and aim of the author’s 
treatment. It is an elaborate attempt to 
show that mind is what it does and is not to 
be thought of as a self-subsistent entity ‘ in 
the skull’ in accordance with the ‘natural 
metaphysic of the human mind’. But one 
cannot say all things at once and perhaps 
we have here just enough of the function 
of mind in knowing as exemplified in the 
systematic activity of science and scientific 
world-building to indicate the locus and 
status of mind vis^a-vis the object of know- 
ledge. The modern world is haunted by the 
fear of subjectivity. There has been ^ 
magnificent growth of knowledge in the 
past three centuries, but the interpret^ion 
of its final outcome is not clear and unequi- 
vocal. The inspiration that should have 
fiowed from the realms of order that the 
various sciences have disentangled from the 
total matrix of experience and !N"ature has 
been stified by certain clogging notions, 
the outcome of a naive common' sense theory 
and a disabling philosophic tradition. O.dm- 
mon sense may be sound in * its instincts 
but common sense theory or prima facie 
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hilosopliy has been the source of much 
lischief in the history of thought. Common 
3nse believes that it knows things as they 
re, but when it reflects that it requires eyes 
) see and light rays to convey the message 
*om the object to the brain, it rushes to the 
inclusion that the object causes an impres- 
on in the mind and that all knowledge 
insists in a contemplation of these periphe- 
illy excited images or copies of external 
liings. And when this common sense theory 
'as enshrined in the philosophies of 
Descartes and Locke the ghost of subjectivity 
'as born, which has not yet been laid, in 
pite of repeated attempts. It is a most 
isabling thing to realise that, do what we 
an, we can never get away from ourselves 
nd penetrate into the objective universe 
s it really is. The world is sundered into 
henomena and noumena, appearance and 
iality, secondary and primary qualities, 
erceptual objects and scientific objects and 
D on. Knowledge is stultifield in its source 
nd the creative faith that is the fountain- 
ead of scientific inspiration, the austere 
ndeavour to catch the object in its pristine 
urity untouched by the shadow of the self, 
re likely to be paralysed. It is not for 
othing that Max Planck has been obliged 
3 go out of his way to affirm his conviction 
f the objectivity and extra-mental character 
f the physical world. Whitehead protested 
gainst this bifurcation of nature in his 
arlier works but the fissure reappears in 
is later metaphysical works Symbolism and 
Process and Reality, And it is a question 
T-hether Mitchell also does not concede too 
luch. 

Mitchell’s way out of the impasse is by 
istinguishing mental functioning into levels 
0 that they may read naturally as an 
xpanding causal system on the analogy of 
he physical structure, — fact, law and causal 
ystem. The ^ royal road ’ from surface to 
epth is similar in both cases. The gulfs 
nd doubling usually resorted to as regards 
he relation of mind and body and mind and 
bject are the results of a wrong point of 
iew and a wrong expectation. We stop at 
nalogy with common sense explanation in 
he sense of familiarisation in terms of 
linuter but similar units and fail to follow 
he suggestion of fact to the natural conclu- 
ion. Instead of following the living line 
rhich opens out into a system of operations 
^e think of mind as a self-enclosed entity 
nd look for its essence inside the brain! 
‘his is in our author’s terminology to 


confound the living and the correlation 
lines. The brain is a condition of the mind’s 
activity but a condition does not hold the 
secret of anything. What then is the locus of 
mind ? Mitchell answers — wherever it func- j 
tions. Well, the mind plays upon all things 
in heaven and earth. According to Mitchell, 
it is wherever it goes. In Indian terminology 
it appears whenever things are illuminated 
by it. This reminds us of the Advaitic 
theory of the self that it is infinite in its 
nature coincident with universal conscious- 
ness. Of course the modern term mind has 
to do duty both for the Atman or Sakshi 
and for Manas or Antahkarana. In his 
anxiety to free the notion of mind from 
materialistic implications, Mitchell pays 
no attention to the other equally important 
aspect of the idea, mz.^^ the individual unique- 
ness or centrality of minds. Minds may go \ 
everywhere but they move from somewhere. Jfc 
They have a unique association with certainr-^ 
localised bits of space-tinie-material called 
bodies. Both reference to object and unique 
loci are essential constituents of minds. The 
very notion of minds in the plural would 
otherwise be inexplicable. Some forms of 
Idealism hold that the body is enough to 
be the centre of consciousness so that all 
differences between experiencers are only 
incident to their embodiment. Bosanquet 
is the most prominent exponent of this view 
in current literature. Ad vaita Vedanta holds 
a similar view. The one universal conscious- 
ness according to Ad vaita refracts itself into 
myriad selves owing to upadhis or limiting 
adjuncts. Lotze Pringle-Pattison and others 
oppose this theory and insist that finite 
individuality requires a central essence, a 
focal point, other than the material embodi- 
ment. Location in space-time-material can 
only be a condition of manifestation for a 
reality already there but cannot bring into 
existence what never was there. The Dvaita 
and Visishtad vaita schools represent this 
type of thought. They urge that the soul is 
atomic as centre of action but vyapta or 
all-pervasive in range of function and 
influence. Both the centre and the horizon 
are therefore to be duly included in any 
adequate theory of mind. Though this 
aspect of the problem is not dealt with in 
this volume (it may be reserved for later ^ 
treatment) the principle and method of ^ 
Mitchell’s exposition is sound and fruitful, w 
as indicated by the fact that the view of mind ^ 
as a system opens out into expanding horizons 
taking in all the results of analysis in a 
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natural way. But though the method is 
sound it cannot be said that the full possibi- 
lity inherent in it is worked out or even 
suggested. One who sets out to show mind 
as a growing system may be expected to 
take into consideration the larger views 
dominating the current schools of psychology, 
Hormism, Gestalt, Psycho-analysis, and 
Behaviourism and exhibit the levels of mind 
in action as it were. One misses concrete 
detail in the development of the theme. 
But the point of view is clear and is in the 
direct line of Platonism and Hegelianism 
and recalls Bosanquet’s fine fragment 
^ Three Chapters on the Nature of Mind 
The opposite way is exemplified in the work 
of Bertrand Eussell — The Analysis of Mind, 
in which he tries to build up what may be 
called a ‘ chemical view ’ of mind with the 
self-subsistent bricks of sensation and image. 
Powder the mind and think of its con- 
stituents as motes in a sunbeam— this is 
the way of Eussell. It is clear that much 
depends upon the orientation of the thinker 
in these matters. If one has in view the 
higher spiritual values as embodied in the 
concrete achievements of human nature, art, 
religion, society and so on, one is likely to 
stress what may be called Platonic approach. 
Similarly, logical atomism springs usually 
though not necessarily from a mathematical 
and physical background. 

A special feature of the treatment of 
Mitchell consists in the elaborate analogy 
between the mental and the physical 
structures. Fully half the book is taken up 
with the history and evolution of the funda- 
mental concepts formative of the scientific 
outlook from Newton to Einstein and 
Planck. Throughout he traces the clianging 
notions of matter and space and time and 
points the moral for a true interpretation 
of mind. Every crisis has involved a 
mistaken metaphor and has opened out 
when its restrictions were removed by a 
larger idea. In effect this part of the book 
seems an effective commentary on the dictum 
of Whitehead (though perhaps it was 
written earlier) thatj “ all constructive 
thought, on the various special topics of 
scientific interest, is dominated by some such 
scheme unacknowledged but no less influ- 
ential in guiding the imagination’’ 
{Process and Reality, Preface). Further, 
Mitchell makes use of the course of scientific 
thought to show that theory is no copy of 
reality but is a system of symbols 
pointing at objects. As the surface need not 


resemble the depth, the symbol need not 
imitate the symbolised. Though he sets 
himself strenuously against all theories of 
‘ psychic additions ’ and bifurcation of 
nature, one is left with the uneasy suspicion 
that he has conceded too much for the 
phenomenalist. Adapting the phrase of 
Mach that nature is a system of phenomena 
he follows out the implication of the notion 
of system which heals up the gulf with which 
the idea begins. But he seems to hold that 
phenomena in the sense of sensory appear- 
ance is coeval with the rise of organisms 
with the requisite apparatus. Phenomena 
and human minds rise together. Prior to 
the appearance of man upon the familiar 
world, colour and sound, etc., did not exist. 
But this gives up the case for objectivity at 
a crucial point. Eelativity to the human 
organism and powers need not mean 
subjectivity at all. As Alexander would put 
it, we and our apparatus are only instru- 
mental in selecting and focussing, and not in 
creating any part of our environment. On 
any other view, the ^ old man of idealism ’ 
(by which he means the self-stultifying type 
of subjective idealism) is inescapable. A 
selective theory is in current thought 
associated with realism, but a thorough-going 
ontological idealism of a concrete variety may 
be built on its basis. The Indian theories 
of mind as illuminators or mirrors will be 
very suggestive in that direction. Mind 
will be a diaphanous presence with a centre 
but a potentially universal range, a power 
inherent in things that does not add to or 
take away from the material system, but 
only reveals it in greater or less degrees. 
As Bosanquet put it, mind may be usefully 
thought of as a power which exhibits itself 
at different levels like the ebb and flow of 
the tide. Anyway, the combination of 
science and philosophy exemplified in this 
book is rare and reminds one of Emile 
Meyerson’s Identity and Reality and of 
Whitehead’s Science and the Modern World, 
Any adequate consideration of this book 
must wait for the publication of the second 
series. But the attentive reader can guess 
that the r61e that Mitchell is finally going to 
assign minds is likely to be nearer that of 
Plato and Hegel than that of Alexander or 
Whitehead. If ‘ nature takes up space and 
time,’ ‘if units are unities,’ ‘if n?iture is 
what it grows into,’ ‘ if wave and particle are 
inseparable,’ and their disjunction a legacy of 
commonsense metaphysic, one may safely 
hazard the prophecy that the full system 
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that Sir William Mitchell has up his sleeve 
is an original variant of organic spiritual 
idealism. 

M. A. Venkata Rao. 

^ * 

Essays in Persuasion. By John Maynard 
Keynes. (Macmillan & Co., St. Martin’s 
Street, London. Pp. xiii+376. 1933.) Price 
5s. net. 

“The Essays in Persuasion” of J. M. 
Keynes, the world-famous British Econo- 
mist, are a collection of essays “taken out of 
the author's printed writings, whether 
books, or pamphlets or newspaper or 
Magazine articles.” The book is divided 
into five parts, the first three of which, the 
Treaty of Peace and the War Debts, the 
Policy of Deflation and the Return to the 
Gold Standard, are closely inter-connected 
and were written by the author in the 
course of the last decade and a half “to 
convince his audience in time ”. The essays 
might have been more appropriately called, 
as the author himself says, “Essays in 
Prophecy and Persuasion” “for the pro- 
phecy, unfortunately, has been more success- 
ful than the persuasion.” They are 
brilliantly written, and when we realise how 
true the prophecy has turned out to be, our 
sorrow is all the greater that the warnings 
were not heeded to in time. 

The first part is a brief resume of the 
author’s views on the Treaty of Versailles of 
1919, contained in his two books : the 
Economic Consequences of the Peace (1919) 
and the Revision of the Treaty (1921). 
Here the author points out most beautifully 
how impossible it was for Germany to pay 
the huge war indemnity imposed on her by 
the Allies. If Germany was responsible for 
the huge losses inflicted in the world in the 
course of the war, the French and British 
spokesmen who inflicted on Germany an 
impossible peace, completed “The ruin 
which Germany began”. The European 
statesmen, urged by their vindictive spirit, 
abused their momentary victory to destroy 
Germany and Austria-Hungary, forgetting 
that thereby they were inviting their own 
destruction also, as the economic bonds of 
Europe are deeply intertwined. 

The author first estimates the capacity of 
Germany to pay. By examining her exports 
and imports for the five years preceding the 
war and her annual production of surplus 
wealth, the author comes to the conclusion, 
tliat the loss of her territory, her foreign | 
investments, her ships and her foreign 


banking, the burden of her debts, tl 
reduced productivity of her soil from la< 
of manure and of labour, would lea 
Germany with a favourable annual tra* 
balance of only £ 50 m. calculated in pre-w 
prices, or at £ 100 m. allowing for the rise 
prices of the post-war period. This su 
could be capitalised at the present val 
(1919) of £ 1,700 m. or roughly at £ 2,000 ] 
Germany surrendered property valued 
£ 500 m. at the time of the armistice and t 
remaining £ 1,500 m. should be paid 
Germany in 30 annual instalments witho 
any interest. But the Allies imposed on I 
a burden of £ 10,000 m. “The policy 
reducing Germany to servitude for a ger 
ration, of degrading the lives of millions 
human beings and of depriving a whe 
nation of happiness, should be abhorrent ai 
detestable, even if it were possible.” 

But Reparations were closely involved wi 
inter-allied indebtedness. In the course 
the war, England borrowed from the U.S. 
£ 850 m. and during the same time, lent t 
Allies £ 750 m. so that the loans were more 1 
financing the Allies rather than for Engla 
herself. The British Government have be 
pressing from the very beginning that t 
inter-ally indebtedness was not in thenati 
of an investment and should be entin 
cancelled. In 1922, in the Balfour note, t 
British Government expressed their willir 
ness to cancel the whole of what the All 
owed them and also to surrender their wh< 
claims on Germany, if the U.S. A. woi 
relieve them of their debt. This policy v 
not accepted by' the U.S. A. but the All 
felt that the question of granting I'elief 
Germany was intimately bound up with 1 
question of their indebtedness to the U.S. 
though the U.S. A. refused to see any conrn 
tion between the two. But if the Allies w< 
to pay huge indemnities to theU.S.A.witlu 
full compensation from Germany “ they m 
be expected to make constant attempts 
evade or escape payment”. The autl 
therefore advised all the States to mak( 

“ general bonfire of all these paper shackle 

The second and the third books are 1 
most instructive. The author quotes w 
approval a saying of Lenin that the b 
way to destroy the capitalist system was 
debauch the currency. If Governme] 
followed the policy of Inflation for a Ic 
time, they can confiscate, secretly a 
unobserved, a very great part of the wea 
of their citizens. During the course of 
war from r 1911 to 1920, many counti 
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adopted the policy of Inflation and since 
1920, the same countries went through a 
period of Deflation and contracted their 
currency. The policy of Inflation which 
accompanied and followed the war, reduced 
the real value of the savings of the people to 
one-half in England, to J in France, to 1/12 
in Italy and to nothing in Germany, Austria, 
Hungary and Russia. But the period of 
rising prices stimulated production and 
benefited the businessmen and the working 
classes. 

But when Deflation began, prices began to 
fall and unemployment succeeded prosperity. 
In April 1929 there were 1,140,000 un- 
employed in England; in 1930, 10 millions 
were unemployed in the U.S.A., Great 
Britain and Germany and in 1932 the 
number increased to 12 millions. During all 
these years no important industry was 
making enough profit to expand. The 
primary products were, and are selling, at a 
price which do not cover their cost of 
production ; and the consequent restriction 
in the production of the primary products 
had a further adverse reaction on manu- 
factures, as the purchasing powers of the 
primary producers were still further reduced. 
Every fall of prices increases the burden of 
the national debt. The catastrophic fall in 
prices ruined millions of farmers. ‘‘When 
incomes are falling, there is no use of goods 
becoming cheap ; cheapness due to increased 
efficiency and skill in the arts of production 
is a benefit ; but cheapness which ruins the 
producer, is one of the greatest economic 
disasters which can possibly occur.” 

To remedy this state of affairs, people 
were asked to save more than usual and all 
expenditure on public works had to be 
stopped. The author criticised this view and 
said that if everyone were to save the whole 
lot of his income, everyone would be very 
soon out of work and very soon we should 
have no incomes to spend. On the other 
hand, activities of all kinds, local and 
national, were necessary to restore economic 
progress. Great enterprises must be set on 
foot. “To bring up the bogy of inflation 
as an objection to capital expenditure at 
the present time is like warning a patient 
who is wasting away from emaciation of the 
dangers of excessive corpulence.” 

In the third book the author discusses 
the merits of “Deflation” and “Devalua- 
tion” for stabilising currency. Deflation 
has two great drawbacks ; it involves a 
transfer of wealth from all borrowers to 


lenders ; it brings about the ruin of business- 
men by increasing their liability and it is not 
possible, even if desirable, for under it the 
burden of taxation would become intolerable. 
Devaluation or the stabilising of the value 
of a country’s currency near its present value 
and which has been recommended by 
International Conferences, meets the ends 
of social justice. The author first arrives at 
the conclusion that stability of internal 
prices is more important than the stability of 
foreign exchange, though the latter was 
the primary object of financiers in the 
pre-war days and though it was easily 
achieved as all the countries of the world 
were on the gold standard and the fluctua- 
tions in the internal prices were very 
moderate. But when the stability of internal 
price level and the stability of the external 
exchanges are incompatible, the former is 
generally preferable ; “ Since the restoration 
of the gold standard will not give complete 
stability of internal prices and can give com- 
plete stability of external exchanges only if 
all the other countries restored the gold 
standard, I reject the policy of restoring the 
gold standard on the pre-war lines.” 

In spite of the author’s warnings, the 
gold standard was restored by Mr. Churchill 
in 1925 “ in order to improve the foreign 
exchange value of the sterling up its pre-war 
value in gold.” This premature restoration 
of the gold standard by the policy of 
Deflation, increased the disparity between 
internal and external values, postponed all 
measures of capital expansion, put the 
export industries to trouble by reducing 
their sterling receipts by 10%, increased 
British wages by 15%, transferred wealth 
into the pockets of the rentiers, increased 
the burden of the national debt, unemploy- 
ment and industrial disputes. To bring 
about a reduction of wages, the Bank of 
England restricted credit and this again 
increased unemployment. 

Writing in 1931 soon after the beginning of 
the world’s slump, the author advocated 
among other things the imposition of a sub- 
stantial revenue tariff. A wide revenue 
tariff, which brought in an income of £ 50 m., 
the author pointed out, would relieve the 
pressing problem of the budget, restore 
business confidence, increase employment by 
the substitution of the home-produced goods 
for goods previously imported and by curtaih 
ing imports relieve the pressure on the 
balance of trade. 

Writing in September 1931, after the 
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suspension of the gold standard, the author 
pointed out its great advantages to British 
trade and industry, the great stimulus to em- 
ployment and the benefits o£ higher prices. 

Writing about the future, the author is of 
opinion that there is no need for pessimism 
about our economic future and that ‘‘the 
standard of life in progressive countries one 
hundred years hence will be between four 

and eight times as high as it is to-day.” 

* * * 

Banks and the Money Market. By Dr. 
B. Eamachandra Eau, m.a., pIi.d., l.t., 
p.E.E.s. (Lalchand & Sons, Calcutta. 
Pp. xxi+257.) Price Es. 2. 

The author of this valuable monograph 
needs no introduction to our readers. No 
student of modern banking can afford to 
forget the association of his name with 
books like “ Elementary Banking,” “Pre- 
sent-Day Banking in India,” etc. The pre- 
sent monograph which consists of the 4 lec- 
tures delivered by the author to the Institute 
of Bankers during the Winter Session of 
1930-31 forms a companion volume to his 
previously published works on Banking. 

The first lecture deals with the ideal 
Money Market and its organisation ; the 
second with “Expansion and Contraction in 
the Present-day Currency System.” The 
third lecture concerns itself with “The 
other Monetary Markets” and the fourth 
one with the “Ideal Monetary and Banking 
Standard”. Lectures as these are, one 
would not be justified in expecting a very 
comprehensive treatment of that wide sub- 
ject “Banking,” for that would involve 
numerous references to the whole theory of 
banking and currency as also to the preva- 
lent practices on the continent. Though 
some of the subject-matter dealt with may 
seem to be too simple to the trained practi- 
cal banker, the major portion of the lectures 
is really helpful to the untrained minds. 
A number of constructive suggestions and 
new views are given in the final chapter 
and it is needless to say that the most 
experienced bankers, economists and busi- 
nessmen would find this book a valuable 
addition to their library. 

In conclusion, the author deserves to be 
congratulated in having placed this invalu- 
able book in the hands of the students of 
modern banking. The get-up of the book is 
nice and the price is quite moderate. We 
have great pleasure in commending this 
book to all businessmen and students alike. 


AOlass-Book of Botany (Forlntermed 
and Medical Students), by A. C. Datta, m 
2nd edition. (Oxford University Pj 
1934.) Es. 4. 

Teachers in Indian Colleges have o 
been embarrassed to recommend to 
students of Intermediate Science a text-l 
of Botany which completely covers t 
course of study, at the same time is 
written, neatly illustrated and is of mode 
price. Professor Datta has endeavourec 
meet these needs and has successfully 6 
so. We congratulate both the author 
the publishers for the handsome volume 
have brought within the reacdi of the In< 
student. 

The book follows the usual storeotj 
method of dividing it into chapters 
Morphology, Histology, Physiology, Kco 
and Systematics. While the cliapters or 
first two and the last subjcicts receive 
treatment, those on Physiology and Eco 
are poorly dealt with. We wisli t.liat i 
care and attention had Ixmiu bestowed i 
these two chapters in view of the gro\ 
importance of these subjeet-s in the teae’ 
of Biology. We are afraid that the cha 
on Ecology as given in the present book 
give a wrong idea of the concept of Eeo 
to the beginner in the study of Hot 
Ecology is a study of organisms in rein 
to their environment ami as suc.li, does 
merely deal with the classification of ve^: 
tion into xerophytes, im^sophytes, etc., 
the study of the anatomical piuuiliarit-i' 
the various plants, as the reading of 
chapter seems to suggesi-. 

Much as wo welc-oint*! this book we 
that an opportunity liad }mm taker 
change the method of treatment of thow 
subject. Instead of beginning the 
with a chapter on Morpljology, Prof. I. 
should have given a preliminary chapte 
plant life in general and surveyed bi 
the scope of Botany ; then divided the ' 
into sections on leaf, sl.em, root, etc., 
section treating its subj(u*.t-mattor fron 
its aspects — morphology, physiology, etc 
feel that aueh a treatimmt woiihl liavci r 
the book more interesting to tlie stuc 
and would not have given a detached 
of the subject as it does at. present. 

Inspiteof the above criticisms we stre 
recommend the book to students and toa< 
alike for its excellent got-up, its nutm 
neat diagrams and its surprisingly 
price. 

F. E. 
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An Indian Society of Soil Science. 

rpHE past few years have witnessed coi 
siderable amount of interest in ti 
different branches of Agriculture and espec 
ally in Soil Science, which has attracted 
number of workers in different parts of Indh 
This is to no small extent due to the kee 
interest and active support of the Imperis 
Council of Agricultural Eesearch, who, b 
their generous grants, have greatly encoui 
aged researches in that and kindre 
subjects. 

At the suggestion of the Imperial Council 
a joint meeting of the sections of Agriculture 
Chemistry and Botany of the Indian ScienC' 
Congress held at Bombay on the 15tl 
January 1934 considered a proposal t< 
organise a hTational Section of the Inter 
national Society of Soil Science. The meeting 
approved of the proposal in general term, 
and appointed a Committee ‘ to consider th( 
subject in all its aspects and formulat* 
definite proposals regarding the foundatioi 
of the same The proposals of the Com- 
mittee as also a draft Memorandum of th( 
Association were considered by the Soi 
Science Committee of the Imperial Counci 
who passed the following resolution whicl 
was subsequently approved by the Advisorj 
Board of that Council — ^ The Committef 
endorse the view that the Indian Society OJ 
Soil Science should be essentially ar 
unofficial organisation. The draft scheme anc 
by-laws seem to them to be generally appro- 
priate and they commend them to the caref u 
consideration of all soil workers in India. 
The provisional Executive Committee have 
now sent out circulars inviting workers ir 
Soil Science to join the new Society and tc 
offer their comments regarding the draft 
Memorandum of Association. 

It is needless to emphasise that in ar 
essentially agricultural country like India, i 
Society of Soil Science will be a highly use- 
ful organisation that can render excellent 
service to the cause of agriculture in th( 
country. The subcontinent of India is bi| 
enough and the number of workers suffi 
ciently large to justify the creation of noi 
only an All-India Society but also a numbe: 
of provincial sections devoted to th< 
advancement of the cause of Soil Science 
It is rather difficult, therefore, to understanc 
why the special Committee should hav< 
proposed the affiliation of the new Society 
as a branch of the International Society o 
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Soil Science. It is admitted that the Indian 
Society should work in close co-operation 
with kindred societies in Europe and America 
but why should every member of the former 
also become a subscriber to the International 
organisation ? 

The International Society of Soil Science 
has a useful name with a large measure 
of popular appeal, but one might well enquire 
what it has so far done in the East and what 
the members resident in India can hope to 
gain by association w'ith it '? India has not 
so far had any representation on the Exe- 
cutive or any one of the numerous Commit- 
tees or Commissions which that Society has 
appointed in recent years. It is needless to 
add that India has not been included in any 
of their surveys. It is true that all members 
in different parts of the world are welcome 
to their periodical meetings and to take part 
in discussions, but where — Copenhagen, 
Moscow or JSTew Jersey ! One might make a 
similar observation about the meetings of 
other learned Societies in Europe or America 
but there is at least the compensation of 
good Journals containing a number of 
original articles. The International Society 
of Soil Science publishes a Proceedings which 
contains mostly titles (in English, French 
and German) together with a few abstracts 
of papers published elsewhere. This compi- 
lation is not quite complete : nor is it up-to- 
date. It does not appear regularly or, at 
any rate, is not received regularly in India. 
The Society publishes a quarterly Journal, 
Soil Research which contains a few original 
articles, but its appearance is also irregular. 
As for the big congresses which are now 
being held once in five years, members as 
well as non-members have to pay the fees. 
The bulky volumes which represent the pro- 
ceedings of those meetings are naturally 
expensive and have to be bought separately. 
Taking all together, one might well question 
why it should be made obligatory on the 
part of the members of the proposed Indian 
Society to subscribe for the International 
Society as well. The necessary International 
Association can be secured by the Indian 
Society being on terms of exchange with the 
sister organisation. Such articles as may 
interest workers in India may be copied 
or abstracted (with permission) and circu- 
lated among the members of the Indian 
Society. It is not necessary that the Indian 
Society should undertake to collect sub- 
scriptions on behalf of the International 
organisation or act as transmitting agency 


for Journals which are normally sent po 
free to all subscribers. As for abstracts 
publications in Soil Science, excellent serv 
is now being rendered by the Impel 
Bureau which is attached to the Eothams 
Experimental Station in England. In ad 
tion to fairly prompt publication of abstrac 
that Bureau also publishes a number 
special bulletins dealing with certain imp 
taut aspects of Soil Science. The publicatn 
of that Bureau are already being recei> 
free by a number of research stations 
India, so all that is now needed is merely 
extension of that service to include 1 
members of the new Society of Soil Scion 
A satisfactory arrangement would be for 1 
Indian Society to offer to meet the cost 
extra printing (or lithographing) and postf 
so that the Imperial Bureau may post tlr 
direct to the individual members. 

Perhaps the most important function 
at the same time the most difficult task 
the new Society will bo the organisation 
co-operative research in Soil Science. ( 
operation in scientific research and t] 
especially in Soil Science is sadly wanting 
India with the consequence that there 
much duplication of work. Similar ai 
sometimes even the same problems, are be 
investigated at different research stati< 
without tlie workers concerned being able 
compare notes with each otlior. Promoti 
of co-operative research and that by a nc 
official organisation, though highly desiral 
will be, by no moans, an easy task. J)ur 
recent years, several learned Societies ha 
been started in India and abroad witli i 
object of promoting co-operation amo 
scientific workers but very few of them he 
succeeded in achieving their end. 1 
failure is not, however, duo to the fault 
the Societies concerned. Tlio ultimt 
reason lies in liuman nature itself, in 1 
desire of the individual seientiflci worl 
to do everything by liimself and r 
share credit with others. The tendency 
there in almost every one and it is no i 
quarrelling with it. Even if a few laborai 
ries undertake to conduct eo-operat] 
research, it would be very diflicult to onsi 
useful results unless the workers concern 
have opportunities to meet each other a 
discuss their findings. The proposed anni 
meetings would hardly provide tlie occasi 
for such discussions : they would come - 
during a very busy season when a numb 
of other Societies also hold thedr anni 
meetings so that the members will ha 
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practically no time for detailed discussion of 
specific problems. Special meetings among 
the interested members is almost out of the 
question, because India is a country of long 
distances and slow travel and it would be 
not only inconvenient but also highly 
expensive for individual members to attend 
such meetings. 

The new Society would be rendering a 
very valuable service leading to the elimina- 
tion of duplication and even facilitating 
co-operative research if they could arrange 
to publish periodical (preferably monthly) 
bulletins giving brief accounts of researches 
in progress at different experimental stations 
and the more important results obtained. 
This could be carried out with the assistance 
of a number of correspondents, one for each 
research station in India, Burma and, if 
possible, Ceylon. The correspondents will 
send their periodical notes to the Secretary 
of the Society who will rearrange the matter 
under different heads with the assistance of 
a publication committee. The bulletins 
may also include short reviews of researches 
spread over long periods or special articles 
dealing with subjects of general interest. 

A publication of the above type will be 
welcomed by workers all over the country. 
It will not compete with any of the existing 
journals but will only supply a long-felt 
want. It will enable the workers to know 
what their colleagues are doing and what 
progress they have made in their researches. 
The rapid progress made by some workers 
may be a source of stimulus to their less 
active colleagues. In many cases, the infor- 
mation provided may be useful in avoiding 
duplication at other centres. The publica- 
tion of short notes may also lead to workers 
engaged in the same or allied lines corres- 
ponding with each other and getting further 
particulars relating to the researches in 
which they are interested. 

As things stand at present, only a small 
portion of the work done in the country gets 
to be known through the medium of special- 
ist Journals. The major part gets ‘lost’ 
among the numerous provincial reports or 
bulletins .which are not generally known to 
workers in other provinces, let alone the rest 
of the World. It is needless to add there- 
fore that the workers will welcome a medium 
of publication which will ensure better 
recognition of their efforts. 

It would greatly facilitate the work of the 
publication committee if the correspondents 
are given the necessary directions with 


regard to the preparation of their notes — the 
main heads under which the matter is to be 
arranged, the space to be allotted to each 
and so forth. It may also be desirable ,to 
offer small honoraria to correspondents for 
their efforts. 

There are also other lines of. .activity 
such as preparation of annual reviews of 
researches in different lines and standardi- 
sation of laboratory methods and field 
technique wherein much useful work could 
be done. These activities may partly 
encroach on those of the Imperial Council of 
Agricultural Eeseareh or the Society of 
Biological Chemists (India), but there is 
still much specialised work which the Society 
would be best fitted to take up. The 
Society can also arrange for public meetings 
and technical symposia at different centres 
the proceedings of which can be included in 
the periodical publications. It would be . 
premature for the Society to undertake the 
publication of a specialist journal devoted 
to Soil Science, but it may nevertheless 
be a useful objective to work for. The 
volume of research in Soil Science in the 
country is fast increasing and it may be 
reasonably expected that there would soon 
be sufficient material to maintain at least a 
quarterly journal. 

It is perhaps unnecessary to add that the 
success of the Society, especially in the early 
years, depends, to a large extent, on the 
activities of the executive, particularly that 
of the secretary, whose hands should be 
strengthened as far as possible. The office 
as well as the funds should be placed un- 
stintingly at the disposal of the secretary, 
who, it is hoped, will also have the facilities 
of a laboratory devoted to Soil Science and 
a well-equipped library. From this point of 
view, the proposal of the provisional com- 
mittee to request the treasurer of another 
society to collect funds seems to be not only 
unnecessary but also undesirable. A proper 
arrangement will be for the secretary him- 
self to act as the treasurer and organise the 
collection of funds on behalf of the Society. 
The subject of headquarters has lately 
become a thorny question in other direc- 
tions, but it may nevertheless be useful 
to point out that a society devoted to 
the study of soils is best attached to a 
leading research station specialising in the 
subject— as is the case in other parts of the 
World. 

It is very doubtful if the funds of the 
Society, especially in the early stages, will 
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permit of various types of useful activities 
being undertaken. It should at the same 
time be pointed out that the future success 
of the Society will, to a large extent, depend 
on its making a good beginning and achiev- 
ing something tangible within the first few 
years. It is hoped therefore that the Imperial 
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and the Provincial Governments, t 
Imperial Council of Agricultural Resear( 
the different public bodies and the leadi 
citizens of the country will come forws 
and assist the Society, in its laudable effoi 
with generous grants and liberal donatio 

V. S 


The Saline Series of North-Western India.'*’ 

By E. E. Gee, 

Geological Survey of India, Calcutta. 


E Saline series of north-western India 
occurs within the Salt Eange of the 
Punjab and in the adjoining district of 
Kohat in the !North-West Frontier Province. 
In the Salt Eange, between the Jhelum and 
Indus Eivers, it is overlain by Cambrian 
(possibly pre-Cambrian) strata in the east 
and mainly by the Talchir Boulder-bed 
(probably Upper Carboniferous) in the west, 
though in the vicinity of the Indus near 
Kalabagh (32° 58' : 71° 33'), Siwalik strata 
immediately succeed it. About 17 miles 
north of Kalabagh, salt-bearing marl and 
gypsum again crop out along the axes of 
fold-faulted anticlines over a wide area 
within the Kohat district. Here it is over- 
lain by sediments of Upper Kummulitic 
(Middle Eocene) age. Between these two 
main exposures, about 8 miles north of 
Kalabagh, two small inliers of the marl with 
ro'cksalt occur along the faulted axis of an 
anticline composed of sandstones and clays 
of Lower Siwalik (Chinji) and Middle 
Siwalik age. 

The original geological surveys of these 
areas were carried out by A. B. Wynne of 
the Geological Survey of India in the 
’seventies. The influence of large tectonic 
thrusts being at that time largely unrecog- 
nised, Wynne was very naturally led to 
conclude that the salt and associated 
deposits of the two areas were of different 
geological ages, those of the Salt Eange 
being early Palaeozoic (or pre-Cambrian), 
whilst the salt-bearing marl of Kohat was 
regarded as of Eocene age. 

Since the time of these original surveys, 
numerous visits have been paid to these 
areas by geologists and a voluminous 
literature has accumulated regarding these 
interesting deposits, at least five different 


* Published with the permission of the Direc- 
tor, Geological Survey of India. 


theories having been evolved to expl 
their age and origin. It should be mention 
however, that although these theories w 
often based on the examination of a num 
of isolated sections within the areas 
question, time did not permit the inspect 
of the whole tract by any one obser^ 
As a result, certain critical sections app 
to have been overlooked. In the writ< 
opinion, there is no doubt that had 
evidence of these critical sections b< 
adduced, the ‘ salt marl ’ controversy wo 
have been settled long since and the pul 
cation of certain of the theoretical opini< 
would have been spared. 

During the past six field-seasons. 
Salt Eange has been geologically surve; 
by the writer and mapping has b 
continued northwards to link up with 
Kohat salt region. In the coxxrse of 1 
survey, evidence has come to light t 
appears to prove conclusively that 
Saline series of the two areas are homota^ 
and of Eocene (probably Middle-Lo 
Eocene) age. 

In the eastern part of the Salt Eange, 
greatest development of the Saline seriej 
exposed. It includes an upper stage 
massive gypsum with flaggy dolomite i 
some bituminous shales, varying up to ab 
200 feet thick, a middle stage of red n 
with thick seams of rocksalt, attaining 
thickness of at least (100 feet, and a lo 
stage of marl, gypsum, bituminous sha 
and dolomite also several hundred feet thi 
the base of the series is not seen. In 
Kohat salt region, exposures are mainb 
the upper and middle stages. 

Evidence regarding the age of the Pun 
Saline series is obtained from ceri 
sections in the western end of the Ois-In 
Salt Eange. Here, the foraminiferal Eoc 
limestones (probably Laki), at the toj 
the Kummulitic Limestone sequence of 
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northern dip-slopes of the range, pass 
laterally into the massive, white and grey 
gypsum stage that caps the Saline series. 
The section, 4 miles east of Daud Khel 
(32° 53' : 71° 34'), is extremely clear, the 
lateral passage from the grey and white 
limestones into dark, foetid-smelling lime- 
stones with subordinate gypsum and the 
more rapid passage of the latter into massive 
gypsum (about 300 feet thick) takes place 
within a few hundred yards. Above the 
limestones and the gypsum, the Lower 
Siwalik beds continue regularly, whilst below 
the limestone-gypsum stage, the light grey 
shales and limestones and underlying thick 
nodular limestone of the middle and lower 
portions of the ]l:7ummulitic sequence are 
observed to crop out with equal regularity. 
About three-quarters of a mile north-west of 
the end of these exposures, the massive 
gypsum is underlain by typical red marl 
with rocksalt, this apparently taking the 
place of the light grey shales and limestones 
of the middle portion of the !N’ummulitic 
sequence. The basal nodular foraminiferal 
limestones are found adjacent to the gypsum 
and salt marl and underlying it. That this 
salt-bearing marl and gypsum is the 
continuation of the main Saline series of the 
Salt Eange is clearly indicated not only by 
the similarity of the sequence but also by the 
fact thab in the latter outcrop it is associated 
with the Talchir Boulder-bed in the same 
manner as occurs in the adjoining scarp 
slopes of the western half of the Salt Eange. 

Agreement with the above correlation is 
expressed by Dr. A. M, Heron, Geological 
Survey of India, who has recently examined 
these and other sections in the Punjab Salt 
Eange. An Eocene age is also advocated by 
P. Evans, Burmah Oil Oo., Ltd., who has 
recently surveyed these critical sections in 
detail and has examined other portions of 
the range. 

In the Kohat salt region, the equivalence 
of the Laki Limestone (Middle Eocene) and 
at least a large portion' of the massive 
gypsum stage at the top of the Saline series 
of that area had been proved fairly con- 
clusively on stratigraphical and palaeonto- 
logical grounds by D. 17. Wadia and L. M. 
Davies (see Trans, Min, & Oeol. Inst, Ind,, 
XXIV, pp. 202-222, 1929) and these ob- 
servers were strongly inclined to regard 
the underlying salt-bearing marl as of Lower 
Eocene age. E. S. Pinfold also advocates a 
Nummulitic age for the Kohat salt. He has 
arrived at this correlation on stratigraphical 


grounds by comparing the Kohat sequence 
with that of the Ohharat area of the Attock 
district, Punjab. More recently, fossil fish of 
post-Oretaceous type (identified by Dr. E. I. 
White) were discovered by the writer within 
the gypsum stage at the top of the Saline 
series near Malgin (33° 19' 30"': 71° 31' 30"^), 
Kohat district. This fossil evidence at least 
does not conflict with the above-mentioned 
conclusions regarding the age of the series. 

It is interesting to note, therefore, that 
the conclusions relating to the age of the 
Saline series of the more complicated and 
controversial Salt Eange area, as deduced 
from the stratigraphical evidence afforded 
within that area alone, agree closely with 
those arrived at regarding the similar 
deposits of the adjoining Kohat tract; 
namely, that the topmost gypsum and 
underlying salt-bearing marl stages are of 
ISTummulitic (probably Laki) age. 

It is therefore concluded that the Saline 
series — Upper Nummulitic sequence of the 
Kohat region is, on the whole, a normal one 
unaffected by any widespread unconfor- 
mities or planes of thrusting within it. In 
the Salt Eange, the circumstances are 
different and a very regular thrust of immense 
dimensions must be postulated in order to 
explain the present position of the Saline 
series beneath the early Palseozoics (or pre- 
Cambrian) and the Talchir beds. The writer 
is of the opinion that this overthrust was 
formed gradually in post-Nummulitic — pre- 
Siwalik times (movement may have com- 
menced towards the end of the Nummulitic) 
during the period represented by the impor- 
tant unconformity that underlies the Murree- 
Siwalik strata of the Salt Eange and Trans- 
Indus Eanges. He concludes that the forces 
that brought about this immense overbhrust 
during the uppermost Eocene and Oligocene 
period mark the inauguration of earth- 
movements which, directed from the north 
(in the Salt Eange area) and from the west 
(in the Trans-Indus area) finally gave rise 
during a second period of more complicated 
folding and thrusting (in late Siwalik to 
sub-Eecent times) to the erogenic belts of 
the north-western Himalayas, the Hindu 
Kush and the Sulaiman ranges. 

The nappe involved in the primary over- 
thrust extended from the Salt Eange and 
Trans-Indus Eange sequence (above the 
Saline series) in the south, through what 
are now the Potwar, Kohat and Bannu 
areas, to link up with the stratigraphy of 
the above-mentioned mountainous regions 
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to the north and west. At the time o£ the 
inauguration of this immense primary thrust 
at the end of the Nummulitic period, north- 
western India was, therefore, capped by a 
thick Nummulitic sequence consisting in 
places of limestone) shale and sandstone 
strata, in others of the Saline series sedi- 
mentaries including beds of massive gypsum 
at the top. Two of the principal areas in 
which the saline facies prevailed were the 
tract now occupied by the Salt Range (and 
for some considerable distance to the north 
and south) and that now represented by the 
Kohat Salt region. It is quite possible that 
these two areas of Saline deposition were 
linked up via what is now the Kalabagh- 
Shakavdarra (33° 14' : 71° 30') tract. As the 
intensity of the forces from the north and 
west increased, it is concluded that a very 
regular overfold, passing later into a definite 
equally regular overthrust, was formed along 
the northern and western boundaries of the 
Salt Range saliferous tract. The massive 
gypsum capping the salt-bearing marl doubt- 
less formed a very suitable lubricating 
medium above which the nappe, consisting 
of Palaeozoic (including the Purple Sandstone 
series), Mesozoic and Nummulitic (including 
the Saline series of Kohat) rocks, slid with 
ease whilst the absence of any massif for 
some considerable distance to the south 
afforded equally favourable circumstances 
for overthrusting on a large scale. Over- 
riding across the Saline series of the Salt 
Range area, up to a distance of at least 20 
miles towards the south fas indicated by 
inliers of the Saline series at Vasnal and 
Kallar Kahar on the Salt Range plateau), 
therefore took place during this post- 
Nummulitic-pre-Siwalik interval resulting 
in the relative uplift of the nappe in the area 
in the vicinity of what are now the Salt 
Range and Trans-Indus Ranges. Con- 
currently, a geosynclinal tract was formed 
in the Potwar to the north and the Kohat 
and Bannu areas to the north-west and 
west. 

A period of relative quiescence then 
followed in mid-Tertiary and early upper 
Tertiary times during which the Murree and 
Siwalik sediments were laid down in this 
geosyncline. During a considerable part of 
this period, the relatively elevated Salt 
Range and the Trans-Indus Ranges were 
eroded to a greater or less extent, the 
amount of erosion increasing in both areas 
to the rise, that is, towards the south in the 
former area and towards the east in the 


latter. In the more elevated tracts, dem 
tion continued in places well into Siw 
times exposing a land-surface compose' 
Palaeozoic and Mesozoic rocks of the prin 
nappe. Upon this eroded land-surface, 
Middle Siwaliks transgressed. During 
period of erosion and subsequent Siw 
deposition, the salt marl and associi 
deposits of the Salt Range were of co 
protected by the strata comprising 
primary nappe. 

In late Siwalik to sub-Recent time 
second period of acute earth-movement 
vailed, the forces coming from the s 
northerly and westerly directions. Howe 
owing to the fact that by the end of 
primary movements the nappe had 1 
brought southwards and eastwards to 
vicinity of an Archaean massif, remnan 
which exist in the Kirana hills abou 
miles south of the Salt Range, apprec] 
further sliding in these directions 
impeded. Therefore, with the increase 
the orogenic forces, the acute folding 
shearing of the strata forming portion 
the Potwar-Kohat-Bannu geosyncline 
place and similar folding and duplicatio 
thrusting occurred near the outer edges o 
primary nappe in the Salt Range and Ti 
Indus Ranges. At the time of this so' 
phase of acute earth-movement, liow< 
the Nummulitic Saline scries of the 
Range area was underlying the older 
of the nappe and naturally acted in < 
association with these overlying Pal3e( 
strata, being folded and sheared along 
them as though it were a portion of a no 
stratigraphical sequence. This explains 
intimate relationship of the Saline s 
and the Palseozoic rocks throughout 
greater length of the Salt Range. 

Striking evidence of the very recent a 
certain of these acute earth-movemeni 
afforded not only by the steeply-dip 
post-Siwalik sands, clays and coiiglome 
of the Salt Range plateau, but also by 
occurrence of relatively very recent 
intercalated within the gypseous marl « 
near the base of the scarp in the' eai 
part of the Ois-Indus Range. Here, in 
association with this gypseous marl, we 
beds of red clay and soft sandstone, im 
ing boulders of gypsum, dolomite 
Khewra trap (derived from the S 
series), Purple Sandstone and Magm 
Sandstone. The gypseous marl is c 
greatly disturbed (brecciated, sheared 
foliated) and the associated more r€ 
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deposits also show high dips in general 
conformity to those of the normal marl. 
These very recent deposits vary from thin 
lenticular inclusions, up to more regular 
sediments over 200 feet in thickness. It is 
concluded that these beds, derived by the 
erosion of the Salt Eange scarp and deposit- 
ed at the foot of the range, were caught up 
among the strata of the gypseous marl stage 
during the above-mentioned period of acute 
post-Tertiary earth-movement. 

The occurrence of these beds and the 
similarity of some of them to beds of the 
Saline series makes it difficult to be sure of 
the value of any fossil evidence that may be 
found. Some of the deposits of this type 
contain derived foraminifera and it is possi- 
ble that all the foraminiferal bands hitherto 
discovered are later than the Saline series. 
Plant fragments, however, have been found 
not only in beds of doubtful age but also in 
beds which are regarded as being definitely 
571 in the Saline series; thus providing 
independent evidence that the Saline series 
is not Cambrian. 

Eegarding the question of structural evi- 
lence of the postulated primary thrust-plane, 
t has been observed by earlier writers that 
}he overlying Purple Sandstone strata 
Cambrian or pre-Cambrian) show signs of 
)recciation and slickensiding near their 
unction with the massive gypsum that 
orms the uppermost part of the Saline 
eries. This disturbance appears to be on 
00 large a scale to be explicable by the 
Lifference in competence of the beds above 
nd below the junction. More definite evi- 
ience is provided by the beds beneath the 


junction, the gypsum bands being often 
found contorted and the hard cherty and 
dolomitic layers definitely brecciated. 

Still more convincing is the evidence 
afforded by the Talchir Boulder-bed in the 
vicinity of its junction with the underlying 
gypsum. Throughout a distance of about 
30 miles in the western part of the Salt 
Eange, this conglomerate directly overlies 
the Saline series and there are numerous 
clear sections showing the junction of the 
two series. In these exposures, throughout 
a thickness varying up to about 20 feet 
above the junction, the stratification of the 
shale matrix has been obliterated and the 
majority of the included boulders, consisting 
of hard granites, gneisses, quartzites, rhyo- 
lites, etc., have been crushed and sheared, 
the sheared fragments being often held 
together by growths of secondary gypsum 
(selenite) brought up by capillarity from 
the underlying Saline series. In those 
sections in the eastern and middle parts of 
the Salt Eange, where the boulder-bed rests 
on the early Palaeozoic or pre-Cambrian 
strata, no evidence of such disturbance is 
observed. 

In conclusion, it should be mentioned 
that the above-described opinion regarding 
an immense regular overthrust in pre-Siwalik 
times follows in many essentials the theory 
postulated by Sir Edwin Pascoe in his 
memoir entitled ‘ Petroleum in the Punjab 
and Korth-West Frontier Province ’ (M^m. 
Geol. Surv. Ind., XL, Pb. 3, pp. 363-371, 
1920). The idea of an overthrust of this 
type was previously held by Sir Thomas 
Holland and Drs. Koken and Noetling. 


Current Science ” and “South Indian Science Association 


'^UE attention has been drawn by one of 
our Editorial co-operators and one 
orrespondent to the effect that Dr. S. Subba 
uao. President, South Indian Science 
.ssociation, in his opening address at the 
laster Congress of Scientists at Bangalore, 
laimed Current Science as an organ of the 
outh Indian Science Association. On 


referring the matter to him, Dr. Subba Eao 
has written to say that he made no such 
statement. 

It is needless to emphasise that Current 
Science is an independent all-India Journal 
and stands for the progress of scientific work 
in India as a whole.— 
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Studies on the Pollen-Tubes. 

n. The dependence between the potency of the pollen-tube growth in foreign 
styles and the thickness of the pollen-tubes and chromosome number. 

By Dontclio Kostoff . 

{At tJiepr. t. Institute of Genetics, Academy of Sciences of V.S.S.E,, Leningrad, V ,S,S.E.) 


I K investigating the problem o£ the inter- 
specific hybrids in Nicotiana, we stated 
that the following conditions are necessary 
for the successful production o£ the hybrids : 

(1) germination of the pollen of the paternal 
plant on the stigma of the maternal plant, 

(2) a necessary growth potency of the pollen- 
tubes in order to reach the ovary and 
penetrate into the micropyle of the ovule, 

(3) the occurrence of fertilization, (4) a 
satisfactory growth of the hybrid embryos, 
(5) germination of the seeds produced 
following hybridization, (6) surviving of the 
seedlings during the cotyledon stage and 
further development until maturity. 

Previous investigations (Kostoff 1930, 
and Prokofieva 1934) showed that a definite 
dependence exists between the growth 
potency of the pollen-tubes and the length 
of the styles of the species from which the 
pollen originates. The longer the styles the 
plant has the greater growth-potency the 
pollen-tubes possess. The length of the 
Styles of the maternal species plays an 
importantjrdle too. The shorter the styles 
are (the shorter the way between the stigma 
and the ovary) the sooner the pollen-tubes 
reach tta^e ovary. When the styles of the 
maternal! species are considerably longer 


than those of the paternal one, the pollen- 
tubes usually do not succeed to reach the 
ovary and the hybridization fails. 

Further investigations show that this is 
not the single cause for the failure of the 
hybridization. The measurements of the 
pollen grains and the pollen-tubes we 
carried out lately show definitely that in 
many cases the nucleoplasmic ratio of the 
pollen and further of the pollen-tubeE 
represents a regulating factor for th< 
velocity of the pollen-tube growth too. 

The data given in Table 1 show tha 
species with larger chromosome numberi 
(given there) have larger pollen grains. Th( 
same dependence seems to exist betweei 
the number of the chromosomes and th( 
thickness of the pollen-tubes as shown ii 
Tables 2 and 3. This is true for the auto 
tetraploid forms when compared with th 
diploid forms. It also seems to be true fo 
the amphidiploids (tetraploids) in relatioi 
to their parents and for the very closel; 
related species but obviously not for the fa 
related species. 

The pollen-tubes of the tetraploid tomato 
(4n = 48) do not reach the ovary of th 
diploid ones (2/i = 24) while in the revers 
cross, namely 2n x 4n, the pollen-tubes o 


Table 1. 


Species 


Nicotiana rustica 
N, panicuhiUi . . 

N. rupa, ‘Le., an amphi- 
diploid of rustica x 
paniculata . . 

N. glauca 
N. Langsdorffii 
N, glauca X Langsdorffii 
amphidiploid 
S, Lycopersicum (tomato) 
diploid (2n) 

8. Lycopersicum — 
tetraploid (4n) 


Chromo- 
somes Diameter of the pollen grains in micrones 

.(2n) 

so^a I 25-7 I 28-6 I 31-6 I 34-3 j 37-3 I 40 I 42-9 I 45-8 I 48- 

48 1 25 89 63 22 

24 .. 1 17 39 105 28 3 

72 6 18 25 119 21 1 

24 20 66 24 

18 .. 1 38 64 18 

42 3 19 92 85 26 

24 10 174 17 

4S .. 3 47 129 21 
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Table 2. 


The thickness of the pollen-tubes in nncrones 

Species 

6-7 I 6-4 [ 7-2 [ 7-9 | 8-6 | 9-3 | 10 [ 10*7 j 11-4 j 12-2 [ 12-9 1 13-6 [ 14-3 1 15-0 j 16-7 1 16-4 

Nicotianarupa 1 3 3 2 26 6 7 7 24 4 12 4 

N. riisticu 22 16 18 7 30 1 3 3 1 

N. paniculata . . 2 3 8 14 50 16 7 1 2 

Table 3. 

The thickness of the pollen-tubes in micrones 

Form 


47 52 57 62 


Diploid tomato ..1 81 62 15 

Tetraploid tomato . . . . . . . . 1 

2n-plants with w-chromosome number reach 
the ovaries of the 4?^-plants. 

The pollen-tubes of NicoUana rupa, an 
amphidiploid plant from the {N. rustlca, 
n = X N, paniculata, n == 12), reach the 
ovary of NicoUana rupa and of NicoUana 
rustica, but rarely of N. paniculata, while 
the pollen-tubes of rustica and paniculata 
reach easily the ovary of N. rupa. 

The pollen-tubes of the amphidiploid 
plants of N. glauca (n=12) x N. Langsdorffii 
{n = 9) do not reach the ovary of N. Langs- 
dorffii, while the pollen-tubes of N. Langs- 
dofffii reach easily the ovary of the amplii- 
diploid hybrid which has 42 somatic 
chromosomes. We must here point out that 
the length of the styles is in favour of the 
cross N. Langsdorffii x amphidiploid {glauca 
X Langsdorffii), though the pollen-tubes do 
not reach the ovary in this cross combina- 
tion but in the reciprocal one. Consequently, 
the thickness of the pollen- tubes seems to be 
here also the responsible factor. 

In order to be able to estimate correctly 
the importance of the chromosome number 
in the pollen-tube growth process following 
inter-specific crosses, the factor ‘length of 
the styles ” must be eliminated. The 
investigations in Triticum inter-speoific 
hybrids show that the crosses 47^ x Qn are 
more successful than the reciprocal 6^x4n 
(Literature, see in Katayama, 1933). There 


67 72 77 82 | 87 92 | 97 


3 1 163 

42 48 31 37 18 3 180 

is not a definite rule in NicoUana if we do 
not consider the length of the styles. Thus, 
for example, the pollen-tubes reach easier 
the ovary in the following cross combina- 
tions : N. rustica {n = 24) X N. Tabacum 
(n =’24), N. rustica X N. paniculata (^^ = 12), 
N. Tahacuyn X N. sylvestris {n—12), N. Taba- 
cum X N. glauca (n =12), N. glauca X N. 
Langsdorffii (n = 9), N. paniculata X N. Taba- 
cum, N. suavGolens (n — 16) x N. Tabacum, 
N. glutinosa(n=^12) X N. Tabacum, N. Langs- 
dorffii X N. longiflora (n =10), etc., than in 
the reciprocal crosses. If we judge these 
examples as they are without consideration 
of the other factors involved in the pollen- 
tube growth, we must conclude that there 
is not any dependence between the number 
of the chromosomes and the growth of the 
pollen- tubes. Such a conclusion is un- 
doubtedly wrong. In order to have really 
an unquestionable criteria of the significance 
of the chromosome number in the parental 
species for the velocity of the pollen-tube 
growth we must unconditionably consider 
the length of the styles of the species crossed, 
and which plant is used as maternal one. 
In other words, the factor “ length of the 
styles ” must be eliminated, and then the 
study of the crossability of the species with 
various chromosome numbers in relation to 
the velocity of the pollen-tube growth can 
be possible. For such a study we must 
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take species that have approximately the 
same length of the styles, but different 
chromosome numbers. 

The middle lengths of the styles of some 
Nicotiana species are given in Table 4. 
N. Tabacum var. macro'phylla has a style of 


about 42 mm. N. Sanderw of about 40 r 
The pollen-tubes of N. Sanderce reach 
ovary of If. Tab, maerophylla, while 
pollen-tubes of N. Tab, maerophylla do 
reach the ovary of N, Sanderce, N. Bu 
and N, Tabacum var. sanguinea 1 


Table 4. 


Species 


Somatic chromo- 
some number 


Approximate loi 
of the styles in i 


N. longiflorci^ 

N, Tabacum var. maerophylla 
,, ,, „ sanguinea 

N, Longsdorffii ,, 

N, glauca 
N. paniculata 
N. glutinosa 
N, Sanderce (pink) 

N, Rusbyi 
Petunia violacea . . 

N, rustica 


20 

ca. 85 

4fi 

ca. 42 

48 

(ui. 84 

18 

ca. 17-5 

24 

ca. 2.*) 

24 

ca. 24 

24 

ca. 20 

18 

ca. 40 

24 

ca. 33 

14 

ca. 7 

48 

ca. 10-12 


1 The environmental conditions and even the age of the plant influence somewhat the long! 
the styles. 


approximately the same length of the styles, 
though different chromosome numbers, and 
the pollen-tubes of N, Busbyi reach the 
ovary of N, Tabacum sanguinea^ while those 
of the latter do not reach the ovary of 
the former. N, Langsdorffii has even shorter 
style than N, Busbyi, N. paniculata, 
N, glauca, N, Tabacum and glutinosa, 
but it has n=9, i,e,, less than any one 
of these species and its pollen-tubes reach 
the ovaries of all these species, while 
in the reverse crosses only the pollen-tubes 
of glauca may in exceptional cases reach the 
ovary of N, Langsdorffii, Langsdorffii pollen- 
tubes may sometimes reach even the ovary 
of N, longifiora, a species with the longest 
styles. 

Petunia violacea is a species very closely 
related to those of the genus Nicotiana. It 
has a very short style, though its pollen- 
tubes reach easily the ovaries of N, Langs- 
dorffii, N, Busbyi, N . paniculata, N, gluii- 
nosa, N, glauca, and even that of N. Taba- 
cum, while the pollen-tubes of all these 
Nicotiana species cannot reach the ovary of 
Petunia, It is probably because Petunia 
has only n = 7 and 2^- = 14. 

From the data here reported we can con- 
clude that the thickness of the pollen-tubes 
plays an important r51e in the species and 
variety crosses; the thicker pollen-tubes 


grow slower than the thinner ones. W 
we eliminate the factor ‘■'length of 
styles’’ by considering only such spt 
that have approximately the same lengt) 
the styles one sees the following tender 
the pollen-tubes, originating from spe 
that have larger chromosome number, g 
slower in the styles of species having sn. 
er chromosome number, than those origi. 
ing from species with smaller chromos 
number, when growing in styles of spi 
with larger chromosome number, do 
quently, a species cross AxB would 
more successful than its reciprocal B 
when A has larger chromosome number t 
B, because the pollen-tubes of B n 
easier the ovary of A. than in the rev 
cross. 
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Recent Developments in “ Aero-Electrics 

By T. D. OJiatterji, 

Department of Electrical Technology^ Indian Institute of Science, Bangalore, 


B alarming rate at which the world’s 
supply of coal and oil is being used up, 
persuades the industrialists to assess its 
reserves : of what may be regarded as 
inexhaustible power-producing mat>erials, 
such as wind, tide, solar energy, timber and 
all vegetable products capable of yielding 
alcohol. The scarcity of fuel caused by the 
war has revived the interests of engineers, 
specially towards the immense and ever 
present power which is available in the 
winds. At present many people regard 
wind-power as of negligible importance, but 
the intensive researches carried out in 
various countries lead to the fact that wind is 
a much more dependable source of power than 
hitherto expected. The entire water-power 
resources of the world would be negligible 
against the gigantic potentialities of wind 
power. Given proper conditions, it can be 
burned to a very practical account. Eussia 
las already ascertained that the winds 
blowing over the Soviet Union contain a 
potential generative power of some 10,000 
xiillion KW. Previously the feasibility of 
irection of windmills was only possible in 
ow-lying countries as in Holland where a 
vind of medium strength is almost con- 
itantly blowing: and innumerable mills like 
-hese are already under successful operation 
n various countries, not as an industrial 
joncern but as small units for isolated 
lommunities. Amongst the scientific investi- 
gators the name of the Danish physicist 
Professor Poul la Oours comes first being 
he pioneer, but the aircraft industry is 
olely responsible for enabling the manu- 
acturers to be certain about the actual 
>erforraance of their windmills in accor- 
dance to the designs. 

The meteorological data for selecting the 
ciost favourable spot with known nature of 
he disposable wind energy previous to the 
rections of windmills is as essential as the 
.ydro-electric survey before launching a 
rater-power scheme. Actually the central 
i^ero-hydrodynarnic Institute of Moscow 
as already kept themselves busy in obtain- 
ig information about their country through 
lie agency of 1,387 meteorological obser- 
atories and at the same time striving 
0 improve the machinery, designed and 
onstructed for the wind-power establish- 


ments. At present we can look upon three 
types of wind-power generators which will 
enable the electric energy supply on a 
commercial scale: (1) The improved form 
of those found to be most suitable by 
Danish people empirically ; (2) TheEotating 
Cylinder invented by j. D. Madaras, an 
U.S.A. engineer; the principle being the 
same as employed by A. Fletbner for pro- 
pelling his wind-driven rotor ship ; (3) The 
high-zone- wind-Power Stations where the 
wind turbines will be placed as high as 
1,500 ft. above the ground surface. 

Types of Wheel. 

The maximum amount of power which 
can be extracted out of the air depends on 
suitably designing the blade-form concern- 
ing its effective area and profiles. These 
wheels are divided into two classes : viz., slow 
or high speed runners. A high-speed runner 
evidently differs from a slow-speed one 
in having very few long and narrow blades. 
Governing of speed is generally done by a 
couple of springs in the former, while an 
auxiliary vane mounted normally brings the 
desired effect for the latter. Only very 
recently the invention of 3-B bladed fast 
rotors with automatic adjustable propeller 
profiles (Fig. 1) have rendered the use of 
storage accumulators unnecessary. 



Besides the successful operation in Baku of 
a 45 ft. diameter windmill (Fig. 2) in connec- 
tion with oil industry, the improvised ex- 
perimental wheel of 100 ft. diameter at 
Balaklava in Crimea (Fig. 3) has satis- 
factorily witlistood a year of continuous 
operation, under the rigours of climatic 
1 variations, thereby firmly establishing the 
1 possibilities of utilising the energy of the 
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■wind in parallel with the existing hydro- 
electric plants, particularly in winter when 



Fig. 2. 

45 feet diameter windmill in Baku. 



Fig. 3. 

100 feet diameter windmill in Balaklava. 

in cold countries many rivers, supplying 
hydro-electric schemes, are ice-bound. Both 


of them are fitted with three self-regulat 
blades as shown in Fig. 1. Here 
weight B controls the pitch of the bla 
for constant speed centrifugally in relat 
with the wind velocity changes, by gove 
ing the movements of A through the le 
0. The stream-lined blades made out 
light wood and metal at Balaklava are e 
35 ft. long with the greatest width of 7-f3 
The inclined shaft of this 100 ft. wheel 
been geared with an asynchronous 100 K 
generator rated at 220 volts, 3-phase, 
cycles, 600 syn. r.p.m. with a power fa( 
of 84 per cent. Special thrust bearings h 
been provided to compensate the inclinati 
The machine room is housed inside a s 
framed structure and the whole rotates 
a spherical pivot on top of the 85 ft. 1 
tower. The structure is connected wit 
tail-piece (containing the ladder) wl 
terminates on a motor driven platf« 
rotating on a circular track of 65 ft. rad 
The motor on the platform is automatic 
actuated by a directional vane over 
machine room to throw the wheel into 
wind. When the unit arrives at sync] 
nous speed the generator is automatic 
cut in, and after the wind dies down 
generator is automatically cut out until 
wind rises again. The safety of the eq 
ments is assured by means of an automati 
]y. controlled protective system. Three p] 
220 volts power is transmitted from 
generator by a sliding connection and ca 
to the power house for stepping uj 
6-6 KV. for the network. Low vol 
generation was adopted for the safet 
the experimenters. The erection o 
30,000 KW. set is under schematic fori 
view of the extreme dependability of 
set. 

Kotating Towers of J. D. Madaras 

This unique contrivance is the outcon 
a very recent enterprise. An indus 
plant according to the proposed scl 
will consist of twenty or more duraluuiir 
cylinders, each 90 ft. high and about 2 
in diameter, capped on the top by discs 
tending 5 ft. beyond its circumference (Fi 
and so mounted on bearings that it can 
freely. Each will be placed on a truck 
independently driven by a small motor, 
towers being smooth surfaced and at 
same time moving in a stream of a 
bound to develop an increased translati 
force in accordance with “Magnus Effect’ 
experimental fact after the German phyg 
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Letters to the Eiditor. 


The Anomalous Scattering of a -Particle. 

In a recent paper^ on the anomalous a- 
scattering I have established the following 
formula: — 




1 — 


4:77^ 

"As 


Sin® 0/2 




.. ( 1 ) 


where denotes the number of particles 
scattered with Coulomb force, D the number 
when the additional polarisation force is 
supposed to vary as Vr^ S the angle of 
scattering, A the wave length and the 
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IXlO-is 



1-4 1-6 



1-8 2X10^ 
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5=5° 





2X10® 
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1-4 1-6 1-8 2-0 2-2 

XIO® 

(1} 5-36°-30 (2) 5=45° 


8X10-1^ 



V > 

5=160° 

Fig. 1. 


closest distance of approach of the a-parti- 
cle from the centre of the nucleus. The 
values of D/Dq as obtained from the above 
formula are in very good agreement with the 
experiments of Bieler and Chadwick for all 
angles of scattering. It was suggested in 
the paper referred to above that the small 
discrepancies, where such existed, between 
the calculated and experimental values 
might be obviated if instead of taking to 
be a constant we assumed it to depend on 5 
and also on the range or the velocity of the 
a-particle. Here I shall study the small 
variation of with the variation (1) of 
velocity (see Fig. 1) and (2) of the angle of 
scattering (see Fig. 2). 




20° 40° 60° 80° 

— e ^ 


For A1 
For Mg {^; 


V — 2-02 X lO*’ cm./sec. 
u = 1-97X10*^ 

=1-64 X 10** 



I^hys, Zeit., 34, 175, 1933. See also CuTTent 
Science, page 217, January 1933. 


V =1'84 X 10® cm./sec. 

Fig. 2. 
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The agreement of the above formula 
with the experiment is highly satisfactory 
as is obvious from the curves for nitrogen 
and fluorine in which the experimental 
curve is dotted where it departs from the 
theoretical. For verification of both the 
parts of the formula we have taken two 
cases (1) protons of given velocity emitted 
by nitrogen when bombarded by a-particles 
of different velocities, and (2) protons of 
different velocities, emitted by fluorine when 
bombarded by a-particles of a given velocity. 



Fig. 1. —Nitrogen. 



3 .35 -40 -45 -50 -55 

Xo(/jo {vXlO'^) 

Fig. 2.- Fluorine. 

The data are taken from Radiation froyn 
Radioactive Substances^ by Eutherford, 
Chadwick and Ellis, and also from the 
publication of Chadwick and collaborators. 

In conclusion we may mention that as far 
as we know the above is the only formula of 
its kind. 

K. C. Ear. 

A. Ganguli. 


Physical Eesearch Laboratory, 
Presidency College, 
Calcutta, 

April, 1934. 


s Chadwick, Constable and Pollard, Proc, Roy. 
See. 130, 463, 1931. 


A Synthesis of »/f-opianic acid, and 
a new general method of Synthesising 
Phthalonic Acids. 


Numerous unsuccessful attempts have be 
made in the past to synthesise */f-opiai 
acid (I) i/r-Opianic acid which had be 
first obtained by Perkin by the hydrolysis 
BerberaP and which has been more recem 
obtained by the oxidation of j8-Pseudo-gn< 
copine^ has now been synthesised by us b^ 
simple method which should be capable 
wide extension. The method consists in be 
ing 5 : 6-dimethoxyhomophthalic acid ( 
with equimolecular quantity of selenii 
dioxide in Xylene solution when 1 
phthalonic acid (III) is obtained in excelh 
yields. The phthalonic acid was read 
converted into ?/r-opianic acid through 
sodium bisulphite compound under 1 
conditions previously described by one of i 
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1 Solomon, Ber., 20, 888, 1887. 

2 Perkin and Stoyl, J.C.S., 123, 3173, 192^ 

3 Edwards, Perkin and Slovl, J.C.S., 
196, 1925. 

^ Chakravarti, J. Ind. Chem. Soc., 6, 208, 19 
5 Robinson, “On Life and Work of Perk 

p. 80. 

* We have also synthesised i/f-opianic i 
through the following alternative route 
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The acid thus obtained had all the 
properties of «/f-opianic acid obtained by 
Perkin. For confirmation of its identity it 
was reduced to 0-meconine m.p. 124, and 
also converted into its oxime, m.p, 124 and 
hemipinimide. The mixed melting point of 
these derivatives with the corresponding 
authentic specimens caused no depression. 

The oxidation of several other homoph- 
thalic acids to the corresponding phthalonic 
acids by means of Selenium dioxide has also 
been studied. In every case an excellent 
yield of the phthalonic acid is obtained. 
ITomophthalic acids being readily available 
substances, this new method of synthesis 
should prove to be a valuable one. 

S. N. Ohakravarti. 

M. SWAMINATHAN. 

Annamalai University, 

3fay 2^ 1934. 


Changes in the Charge on Colloidal Particles 
during Dialysis of Sols. 

In papers* published from our laboratory we 
have put forward the view, on the basis of 
experimental evidence, that a colloidal solu- 
tion when subjected to dialysis will show 
first an increase and then a decrease or a 
continuous decrease in the cataphoretic 
speed according as the amount of the peptis- 
ing electrolyte initially present is more, or 
equal to or less than the amount correspond- 
ing to the maximum in the cataphoretic 
speed-concentration curve of that sol with 
the particular (peptising) electrolyte. Col- 
loidal solutions of gold, ferric hydroxide and 
thorium hydroxide have been found to con- 
form to this behaviour. S. G. Ohaudhuryf 
has also observed in the case of colloidal 
solution of copper ferrocyanide containing 
very high concentrations of potassium ferro- 
cyanide that with the progress of dialysis 
the cataphoretic speed first increases and 
reaches a maximum after which it decreases. 

We have been investigating other collodial 
solutions from the point of view stated 
above and have observed that the Prussian 
blue sol (peptised with oxalic acid solution) 
when subjected to dialysis shows a behaviour 
similar to the colloidal solutions of gold, 
ferric hydroxide, thorium hydroxide and 

* Desai, Nabar and Barve, J. Ind. Chem. 
Soc., 9, 463, 1932 ; Desai and Borkar, Trans. 
Faraduy Soc., 29, 1269, 1933 ; and B. N. Desai and 
A. K. Desai, ibid., 30, 205, 1934. 

t S. G. Ohaudhury, J. Ind. Chem. Soc., 10, 
431, 1933. 


copper ferrocyanide. In the case of arse- 
nious sulphide, however, on subjecting the 
sol to dialysis, the cataphoretic speed first 
decrea.ses and reaches a minimum, then 
increases and reaches a maximum and after- 
wards again decreases. The sol was so 
prepared that it did not contain initially 
any free arsenious acid. The dialysis was 
carried out in a dark place to avoid effect of 
light on the sol. On analysing the various 
samples of the sol used in cataphoretic speed 
determinations, it was found that the 
amount of arsenious acid increased with the' 
progress of dialysis till the cataphoretic 
speed decreased; after the minimum value 
of cataphoretic speed was reached the 
amount of arsenious acid began to decrease, 
apparently due to further hydrolysis stop- 
ping and arsenious acid passing out in the 
dialysate. S. N. MukherjeeJ has observed 
that the cataphoretic speed of , arsenious 
sulphide decreases on the addition of arse- 
nious oxide to the sol. The initial decrease 
in the cataphoretic speed with an increase 
in the amount of arsenious acid due to 
hydrolysis of the sol noticed by us therefore 
agrees with the observations of S. lif. Mukher- 
jee. The subsequent increase in the cata- 
phoretic speed may be due to a decrease in 
the amount of arsenious acid as well as the 
peptising sulphid-ions and hydrosulphid-ions 
and the final decrease due to a considerable 
decrease in the amount of the peptising ions. 
Detailed results will be published elsewhere 
in due course. 

B. N. Desai. 

Physical Chemistry Laboratory, 

Wilson College, 

Bombay 7, 

31 ay 11, 1934. 


Development of Vertebral Column 
in Fishes. 

Prof. MacBride^ reviewing my work- on 
the ^^Development of the Vertebral Column 
in Fish ” expressed a doubt as to the correct- 
ness of my view in regard to the origin of 
the zygapophyses in the fish. He wrote : 
‘‘Eamanujam describes these (the zygapo- 
physes) as vertical outgrowths of the ‘ outer 

J S. N. Mukherjee, Kolloid Z., 53, 159, 1930. 

1 MacBride. E. W, “ Recent Work on the Deve- 
lopment of the Vertebral Column,” Biological 
Reviews, Cambridge, VII, 1932, pp. 108-143. 

2 B-amanujam, S. G. M., “The Study of the 
Development of the Vertebral Column in Teleoots, 
etc.,” Proc. ZooL Soc., 1929, pp. 365-414. 
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bony ring’, i.e.^ the periehordal centra 
‘formed directly from connectiye tissue’ 
and later he states that the basi-dorsals 
of each segment is connected with its 
zygapophyses by a ‘bony ridge’. The 
whole matter requires re-examination and 
restatement. The strong probability is that 
Ramanujam is mistaken as to the origin of 
the zygapophyses. If, as seems probable, 
they are formed as extensions of the supra- 
dorsals then these pieces will correspond to 
the so-called ‘ dorsal inter-dorsals ’ of the 
higher forms.” (^pp. 120-121.) 

A re-examination of my preparations only 
served to conlirm me in my views. I was 
therefore glad to receive a communication a 
little later from Prof. MacBride confirming 
my view. As it is of zoological interest, I 
give below the relevant portion of his letter : 

“We have found that you are quite 
right about the zygapophyses which you 
described as outgrowths from the centra. 
This is true and in my judgment these 
outgrowths are the missing intercalaria. 
They have nothing whatever to do with 
the 'zzygapophyses of the higher forms 
which are outgrowths from the arches and 
correspond to what Prof. Piiper called the 

■ dorsal inter-dorsals. This is a remarkable 
Example of parallel evolution and "one 

‘^which I did not expect to find.” 

■ I am afraid I have also to adhere to my 
view that the paired cartilages adhering to 
the inner sides of the basi-dorsals and 
supporting the dorsal longitudinal ligament 
are probably equivalent to the supradorsals 
of other forms, a view which Prof. MacBride 
regards as requiring further investigation, 
(^p. 120.) Their unusual position has natufr 
ally given room to some scepticism as to the 
correctness of my view. This unusual posi- 
tion is due to the enormous development, 
dorsal to the spinal cord, of a longitudinal 
ligament which is rarely so well developed, 
if at all, in most other forms. This has 
necessitated a structure to separate and 
protect the spinal cord from the- dorsal 
longitudinal ligament. This need ha^ been 
met by the supradorsals which in higher 
forms form the neural spine being shifted to 
aj^lQpre .ventral position and the basidorsals 
themselves being continued up, instead, to 
formthefspine: The supra-dorsals shifted to 
a 'M(5re Ventral position still form the roof — 
k ptofceptirig roof — for the soft spinal cord as 
in other and higher forms. At the same time, 
they sep^^ as props on which the enormously 
developed ligament rests. The supra-dorsals 
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which in higher forms, e.g,, Amphibia, are 
single and median retain here in Glupea the 
primitive paired condition. It will be noted 
that the neural cavity which in most forms 
is single is here in Glupea divided into two 
channels — an upper vertebral channel enclos- 
ing the ligament and a lower larger canal 
enclosing the spinal cord— by the develop- 
ment of these paired cartilages inner to the 
basi-dorsals and at the level between the 
ligament and the spinal cord. 

More recently, Mookerjee^ has sought to 
question the accuracy of my observations on 
the development of the intervertebral liga- 
ment, as they do not coincide with his 
observations in 0 phiocephalus. Ophiocephalus 
is a specialised form and as I pointed out at 
the commencement of my paper,- the interest 
of my investigation lay in the fact that I 
took a generalised form which naturally 
has shown conditions more primitive and of 
phylogenetic importance than the work oi 
previous authors which, like Mookerjee’s 
observations now on Ophiocephalus were al 
on specialised forms which have “ relatively 
large eggs and shortened development^ ”. 

S. G. Manavala Ramanujam 

Department of Zoology, 

Presidency College, 

Madras, 

May 14, 1934. 


Vitamin and a New Flavin in Ox-Kidney 
Extracts. 

During recent years we have been trying t< 
get a highly concentrated preparation o 
Vitamin from ox-liver and ox-kidney.’ 
Meanwhile, R. Kuhn el al^ {cf. also Ellinge 
and KoscharaJ) have succeeded in th 
isolation of two water-soluble, crystallim 
pigments, which they have termed ovoflavii 
and lactoflavin, from egg-white and whe 
respectively. These are yellow-red sub 
stances, exhibiting strong green fluorescenc* 
in aqueous and acid solutions and are sai< 
to be the most active preparations of Vitami 


“ Mookerjee, H. K., “On the Development of tl 
Intervertebral Ligament in Teleostean Fishes, 
Curr. Sci., pp. 342-343, 1934. 

* Cuba, Biochem. ./., 25, 945, 1931 ; Guha an 
Chakravorty, Ind. J. Med. Res., 21, 211, 1935 
Guha and Ohakravorfcy, J. Ind. Chem. Soc.^V 
295, 1934. 

tBer., 66B, 576, 1034, 1950 (1933). 
t Ber., 66B, 808, 1933. 
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Bg so far recorded. K. Gr. Stern§ has also 
obtained a similar pigment, hepatoflavin, 
from horse-liver. These pigments, termed 
“ flavins ” by Kuhn, apparently belong to a 
group of water-soluble natural colouring 
matters called lyochromes (Ellinger). 

Starting from a concentrated aqueous 
extract of ox-kidney (50 kg.), and following 
approximately the methods of Kuhn — by 
adsorbing on Fuller's earth in acid solution, 
eluting with a mixture of pyridine, methanol 
and water, purifying with picric acid and 
further over silver salt — we have obtained a 
yellow-red hygroscopic solid showing strong 
green fluorescence in aqueous and acid 
solutions. An impure fraction of the sub- 
stance at the final stage produced good 
growth in young Vitamin Ba-deficient rats in 
daily doses of 0*2 to 0*3 mg. One of these 
concentrated fractions of Vitamin B.„ when 
dried in the vacuum desiccator and' placed 
under the microscope, was found to consist 
in large part of yellow-coloured prismatic 
needles. Considerable difficulty was ex- 
perienced in the preparation of the pure 
substance owing to its sensitiveness to 
light. This crystalline substance apparently 
belongs to the lyochrome group of pigments 
and may be called Eenoflavin Its 
relation to the other flavins and to Vitamin 
B^ is under investigation. 

B. C. Guha, 

H. G. Biswas. 

Biochemical Laboratory, 

Bengal Chemical and Pharmaceutical 
Works, Ltd., Calcutta, 

May 22, 1934. 


Diamagnetism and Molecular Association in 
Organic Liquids. 

There are many important problems con- 
nected with the diamagnetism of liquids 
which need satisfactory solutions. One of 
these is the question whether molecular 
association in organic liquids affects the 
diamagnetic susceptibility. 

Although several investigators^ have 
observed variations from the additive law in 
the case of organic liquid mixtures, it has been 
consistently found in this laboratory that no 
such variations exist. Kao and Sivarama- 
krishnan^ using a Curie balance observed 
that the additive law was obeyed to within 

2 Nature, 132, 784., 1933. 

1 For full details of previous literature see Ind. 
Jour. Phys., 7, 393, 1932. 

2 Ind. Jour. Phys., 6, 509, 1932. 


i%. More recently one of us (S. R. 
repeated the measurements with great c 
using a new method in which a combinat 
of the Guoy and the Curie methods ^ 
adopted and in which the volume suscej 
bilities were directly compared. It was foi 
that the mixtures followed the additive ] 
to within j%. Kido"^ has recorded simi 
observations and shown that variath 
occur only when a change in the nature 
the carbon link takes place in the molecu 
concerned. 

If there is a genuine variation from i 
additive law in the case of mixtures 
acetone-chloroform and acetone-nitrobenzt 
and if this variation is due to a grad 
break-up of association caused by 1 
presence of the foreign molecules, teiii] 
rature variations should profoundly aff 
the departures from the additive law. C 
of us fP. S. V.) has investigated the d 
magnetism of typical organic liquid mixtu 
by the Quincke method at differt 
temperatures ranging from 15°C. to abc 
76®C. It was found that the mixtures 
acetone-chloroform and aeetone-nitrobc 
zene gave straight line graphs between t 
specific susceptibility and concentration 
different temperatures. The diamagne 
susceptibility of nitrobenzene showed 
variation as its temperature was raised 
result which accords well with that 
Cabrera and Fahlenbraoh,^ but which d 
agrees with the observations of Math 
and Rao and Sriraman.^ The new inves 
gations were made at fields (25,000 gau 
much higher than those used by the 
The meniscus conditions and the correctic 
involved were carefully studied theoretica 
and experimentally. These correctic 
appear to become very large at low fi' 
strengths and give rise to spurious variatio 
The X-ray diffraction studies of Todd" 
nitrobenzene at different temperatu 
lend confirmation to these observations. 

There is one other point in this connect 
which needs some elucidation. So 
investigators have mentioned that in 
case of mixtures of organic liquids wh 
molecules have large electric moments 
mutual influence caused by neighbour 


® Sci. Rep. Tok. Imp. Univ., 21, pp. 14.9, 
and 869, 1932. 

^ Zeits.f. Phys., 85, 568, 1933. 

5 Ind. Jour. Phys., 6, 207, 1931. 
s Ind. Jour. Phys., 8, 315, 1934. — 

7 Phys. Rev., 44, 794, 1933, 
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ields may alter the diamagnetic suscep- 
libility. It is difficult to see how this could 
lappen. Such an argument is not tenable 
lince it can be shown that change of state 
!rom liquid to vapour does not produce any 
arge change in the susceptibility value. 
V’aidhianathan’s^ results apparently show 
some such variations in the case of certain 
Liquids but our calculations indicate definite- 
ly that if instead of assuming that a volume 
dE 22*24: litres of the saturated vapour at 
N'.T.P. has the molecular mass (an obviously 
untenable assumption in the case of satu- 
rated vapours), we directly calculate the 
specific susceptibility from the density data 
of the saturated vapour (taken from the 
tables) the liquid and the vapour values agree 
to within the limits of experimental error. 
We have also in progress investigations on 
the diamagnetism of vapours based on the 
methods developed in this laboratory to test 
these conclusions rigorously. If therefore 
change of state from liquid to vapour does 
not produce any appreciable change in the 
susceptibility value, it follows that at least 
in magnetic measurements of this kind, the 
mutual influence of molecular electric 
moments is negligible. These considera- 
tions along with those outlined at the 
beginning show clearly that any variation 
from the additive law in organic liquid 
mixtures is highly improbable and that 
association does not affect the specific dia- 
magnetic susceptibility in the case of 
organic liquids. 

Full details are being published elsewhere. 

S. Eajviaohandra Eao. 

P. S. Varadachari, 

Annamalai University, 

Annamalainagar, 

May 24, 1934, 


Photo-Dissociation of the NOg" Ion and its 
Dependence on the Polarisation of the 
Exciting Light-Quantum. 

AQTJEOUfS solutions of several nitrates have 
been studied for their absorption spectra in 
the ultra-violet. They all show two absorp- 
tion bands, one feeble extending from 350 
rrifji to 270 mfj, with a maximum at 300 myi, 
and a second absorption which is very much 
stronger, beginning at about 230 


8 Ind. Jour. Phys., 2, 135, 1927. 


and having its maximum at 206 my}. 
Following the explanation given by HCenri 
and his collaborators- for the absorp- 
tion spectra of SO^, CSo and other 

molecules, and of Dutta® for SOg and 
we may attribute the origin of thd two 
al)Sorption bands of the NOg" ion to the 
following photo-chemical reactions. The 
absorption which begins at 350 my may be 
taken to correspond to the photo -dissociation 
of the ISrOg" ion into NOg' ion and oxygen 
atom in the ground state (’^Po) according to 
the relation 

+ O (^Pg) - 81 K cals. (350 my) . (1) 
From thermochemical data‘‘ we have 
E‘03-->N0g-+i0g-24 Kcals. . . (2) 

From (1) and (2) .we obtain 
i0g-^0(^Pg)-57 K cals. .. . . (3) 

which gives for the energy of dissociation of 
the O 2 molecule into two unexcited O atoms, 
the value 114 K cals. This agrees with the 
value 114-6 K cals, recently obtained by 
Henri- from the predissociation limit of 

KOg. 

The second absorption band, which 
begins at about 230 my, may be taken to 
correspond to the dissociation of NOg“ into 
NOg" and an excited O atom according to the 
rela'*tion 

E'O3-->NOg-+O(^Dg)-124Kcals.(230m/x).(-l) 
From (4) and (1) we obtain 
0/D,>)-0(3Pg)=43 K cals. .. (5) 

This again "agrees with the value 46*1 
K cals, obtained from spectroscopic measure- 
ments by Frerichs, Hopfield and Paschen.® 

The photodissociation due to the 206 
my absorption band is confirmed by the 
direct experiments on KNOg solutions by 
Warburg® and others ; a feeble effect has 
also been claimed with sun-light having 


^ For a typical absorption curve for the 
nitrate solutions see Pig. 1. Maslakowez, Zeits. 
Phys.f 51, p. 703, 1928 ; Fig. 2. The values 
given in the present letter for the wave-lengths 
corresponding to the beginnings of the two 
absorption bands and their maxima, are taken 
from this curve of Maslakowez. 

2 See article on “ Pre -dissociation ” by V. 
Henri, Leipziger Vortmge, 1931, English ti-ansla- 
tion, Blackie, pp. 121-143. 

8 Roy. Soc. Proc., A., 137, p. 366 and 139, 
p. 397, 1932. 

^ Int Crit. Tables, 5, p. 178. 

8 See Bacher and Groudsmit, Atoynic Energy 
States, p. 333. The term values for the sp., and 
levels are 109,837 and 93,969 cm“i, so that 
their difference is equal to 15,868 cm-^- or 45*1 K. 
cal. 

6 Sitz. Ber. Berliner Akad., 1918, p. 1242. 
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wavelengths greater than 290 mfi, which 
may be attributed to the 300 m/x band 
absorption. 

The absorption spectra of nitrates in the 
crystal state and in the fused state have also 
been studied, and the absorption curves are 
very similar to those obtained with aqueous 
solutions. Thus in these states also, the 
absorption bands have presumably the same 
origin and are due to the two types of photo- 
dissociation of NO 3 ' described above. 

It is remarkable that when the absorption 
measurements are made with single crystals 
of KjS'Og and NafiTOg, in which the ions 
are all orientated parallel to one another, 
the above two absorption bands are 
very intense when the incident light-vibra- 
tions lie in the plane of the ISTOg" ions, while 
for the vibrations along the normal to the 
NOg" planes the absorptions are much 
feebler.'^ This experimental result, when 
considered in relation to the origin of these 
absorption bands given above, as due to the 
photO' dissociation of KO 3 " ion to ISTOg" ion 
and O atom in the ground state and in the 
excited state respectively, suggests that the 
efficiency of the photo-dissociation of the 
ion is much greater when the exciting light- 
vibrations are in the plane of the ion than 

when they are along the normal to its plane. 
Experiments are in progress to test this 
conclusion by direct measurements. 

A detailed report of the work will appear 
in the Symposium on Molecular Spectra to 
be published by the Indian Academy of 
Sciences, 

K. S. Krishnan. 

A. 0. Guha. 

210 , Bowbazar Street, 

Calcutta, 

May 28, 1934. 


The Metabolism of Carotene: the Possible 
Role of the Reticulo-Endothelial System. 

The susceptibility of vitamin A-deficient 
animals to certain infections of a non-speci- 
fic type is now generally recognised, and 
though Harris^ has indicated the probable 
course of events in the epithelial cells 
deprived of vitamin A, the root-cause of the 
defect in the defence mechanism of the 


See Ki'ishncan and Das Gupta, N a lure, 126 , 
p. 12 (1930) and Indian Journ. Phys., 8 , p. 19 
(1933). 

^ Harris, Lancet, 2, 614, 1932; Annual Rev. 
Biochem., 2 , 272, 1933. 


tissues is still unknown. An impairment of 
the functioning capacity of the reticulo- 
endothelial system has been suggested as the 
primary effect of vitamin A deprivation, 
and the experimental studies of Lassen- lend 
a certain degree of support to this view, 
though it appears that even in advanced 
stages of vitamin A deficiency the anti-body 
producing mechanism may still be function- 
ing with effect.^ 

Our observations made during studies on 
the metabolism of carotene, however, indi- 
cate a possible role of the reticulo-endo- 
thelial system in the animal function of the 
formation of vitamin A from carotene. On 
following the course of colloidal carotene 
injected into the blood stream, it was found 
to disappear rapidly from the circulation and 
appeared to be localised chiefly in the liver, 
the spleen, and to a smaller extent in the 
lungs, as evidenced by the amount of yellow 
colour of the ether extract of the tissues. 
In view of the capacity of these cells for 
phagocytosis and intracellular digestion it 
was probable that these cells which abound 
in the liver and the spleen take up the 
pigment though histological evidence on 
this point could not be obtained.* 

When carotene was administered to a dog 
as a course of intravenous injections of the 
colloidal pigment for a certain period, no 
increase was noticed in the vitamin A 
content of the liver (a piece of the liver was 
removed by a surgical operation before the 
injections to act as control), while spleen 
(ordinarily deficient) appeared to contain 
large stores of vitamin A, almost approach- 
ing the liver in its richness/ The presence 
of a large proportion of the pigment 
in the spleen after its injection and later 
a large store of vitamin A is significant, 
as this organ while probably the richest 
store-house of the reticulo-endothelial cells 
has not been previously known to contain 


2 Lassen. “ Experimental Studies on the Course 
of Paratyphoid Infections in Avitaminous Rats, 
Copenhagen, ” 1931 ; Z. Iimnunitats, 73 , 221, 1932. 

Zilva, Biochem. J., 13 , 172, 1919; Werkman, 
J. Inf. Dis., 32 , 247, 1923; Werkman, Baldwin 
and Nelson, ibid., 35 , o49, 1924 ; Cramer and 
Kingsley, B. J. Expt Path., 5 , 300, 1924. 

* Professor J. C. Drummond has obtained 
evidence that the Kupfer cells . of the liver and 
similar cells of the spleen rapidly take up the 
pigment from the blood after its introduction into 
circulation (private communication). 

4 Ahmad, Grewal and Malik, Pid. Med, Gass., 
June Number, 1934 {in the press). 
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any appreciable amount of the body stores 
of vitamin A.® 

A similar observation has been recorded 
in the case of a cat fed with carotene for a 
short period, though the concentration of 
vitamin A in the spleen did not approach 
the high figure recorded in the case of a dog 
and was much less than that of the liver. 
It may incidentally be pointed out that the 
previous observations of Ahmad®, Eea and 
Drummond,^ and Ahmad and Malik® on the 
inability of the cat to form vitamin A from 
carotene, may be due to the reason that 
higher animals like cats and dogs in which 
the spleen is more highly developed and 
contains in its meshes a large proportion of 
the reticulo-endothelial cells (as compared 
to the liver), vitamin A may appear first in 
the spleen which those authors omitted to 
examine. But the question must needs be 
further investigated. 

In the short term experiments^ in which 
the increase in the vitamin A content of the 
liver was taken as the criterion of the 
formation of vitamin A from carotene admi- 
nistered intravenously, it appeared that it 
was only in the rabbit that any significant 
amount of vitamin A formation took place, 
while it failed in other species of animals. 
That this should be so, may be due to the 
probability that the reticulo-endothelial 
system of the rabbit is functionally more 
powerful, which is supported by the common 
observation that of all the experimental 
animals the rabbit responds more quickly in 
immunisation experiments. 

At the same time one might take into con- 
sideration the analogous rfile of the reticulo- 
endothelial cells in the phagocytosis and 
ingestion of red-blood cells and the for- 
mation of bilirubin.^ Further analogy is 
furnished by the rOle of monocytes in 
anti-body formation from foreign proteins.^® 


5 Sherman and Boynton, J. Amer, Chem. Soo,, 
47, 1646, 1925; Kerppola, iS/cand. Arch, Physiol.^ 
56, 181, 1930; M.oovq, Biochem. J., 25, 275, 1931; 
Simmonet and Busson, Comp, Rend. Soc. Biol., 
109, 182, 1932; Davies and Moore, BiocJiem. J,, 
28, 288, 1934. 

® Ahmad, Biochem. .7., 25, 1195, 1931. 

7 Rea and Drummond, Z. Vitamivforsch., 1, 
177, 1932. 

s Ahmad and Malik, Ind. J. Med. Res., 20, 
1033, 1933. 

® McNee, Quart. J. Med., 26, 390, 1923. 

Hekteon and Carlson, J. Inf. Bis., 7, 319, 
1910; Luckhardt and Becht, Amer. J. Physiol., 
28, 257 274, 1911; Topley, J. Path. Bact., 33, 

339, 1930. 


There is a striking parallelism between \ 
concentration of reticulo-endothelial ct 
and the concentration of vitamin A in tissi 
of the animal body. Liver is a rich store 
both. Spleen which might have been 
exception is now known to contain relativ 
large amounts of vitamin A in higher anim 
particularly after a high carotene inta 
Other animal tissues containing apprecia 
quantities of vitamin A are the adreni 
blood, lungs, bonemarrow, and the kidn€ 
all of which abound in the reticulo-eu' 
thelial cells with the exception of the ] 
named. Of course, it should be taken i 
consideration that different types of retici 
endothelial cells may have differentia 
functions. 

An attempt has been made to study 1 
question further by examining the eff( 
of splenectomy and the blockade of 
reticulo-endothelial system in the rat dm 
carotene administration. The results an 
the whole inconclusive. The method 
fraught with the obvious danger that 
blockade or the removal of the retici 
endothelial cells at one centre would leac 
the active proliferation of these cells 
other tissues. 

This fragmentary evidence presented 1 
is strongly suggestive. It is reported in 
hope of stimulating investigations into 
question at other centres of research. 

B. Ahma] 

Department of Biochemistry 
and Nutrition, 

All-India Institute of Hygiene 
and Public Health, 

Calcutta, 

May 80, 1934. 


Notes on the Occurrence of Grammothe 
cineracea Bres. Kneiffia grisea Berk, as 
Curtis. 

Orammothele cineracea Bresadola, a men 
of the family Hydnaceae, is very commo 
Bengal ; but curiously enough no repox 
to its occurrence in India has yet been mg 
This unique and conspicuous species is 
rare to a careful observer. It grows 
trunks of Phoenix sylvestris and other pa 
particularly on the persistent leaf-bases 
the soil. 1 have also seen it growing on 
and posts. The fructification is ent 
resupinate and crustaceous, characterise' 


1 


Butler and Bisby, The Fungi of India, 1931 
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the hymenium which is distinctly polyporoid. 
It is closely adpressed to the substratum and 
extends up to a foot in length. When fresh, 
the fungus is of dark ash-grey colour with a 
shining lustre which no one can afford to 
overlook. 

Prof. Burt to whom the specimen was sent 
has also identilied it as OTcumMothelc Ginerdcea 
Bres. He further writes to me to say that this 
species was first described from specimens 
collected in Cuba, under the name of 
Knchffia grisea Berk, and Curtis.- Its inclu- 
sion in Kneiffia was, however, unfortunate. 
It was next collected by Rev. Rick at Sao 
Leopoldo, Rio Grande du Sol, Brazil, South 
America. These specimens were distributed 
in the exsiccati of Theissen Decades fun- 
gorum hrasiUc7isium, No. 5. The same spe- 
cies was again reported from the Philippines 
and described by Bresadola as Qrammoihele 
cineracea.^ 

The name Orammothele grisea Berk, and 
Curtis should have been the proper nomen- 
clature for this species. But as it is already 
pro-occupied by another species of the same 
authors, the type specimen of which was 
also collected at Cuba and a description 
published along with that of Kneiffia grisea 
Berk, and Curtis,- the comparatively recent 
nomenclature adopted by Bresadola has been 
retained for this species. It is very near to 
Poria hydnopora Berk, which, according to 
some, is a species of Orammothele but differs 
from it in having smaller sub-angular pores 
and other characteristics. 

Sachindranath Banerjee. 

Department of Botany, 

City College, 

Calcutta, 

May 30, 1934. 


Two New Methods of Synthesis of 
Norpinic Acid. 

The synthesis of norpinic acid has been 
achieved by the following two new methods, 
namely, (1) by the condensation of sodium 
methylene dirnalonic ester and ^jS-dichloro- 
propane, and (2) sodium derivative of 
isopropylidene dirnalonic ester with methy- 
lene iodide. 


2 Joum. Linn. Soc., X, p. 327, 1868. 

3 Hedw'igla, 56, j). 299, 1915. 
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CM^ >0H2 
\oH.CO2H 
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The tetracarboxylic ester (I) suffered hy 
drolysis alid decarboxylation simultaneousl; 
on being boiled with 50 per cent, sulphuril 
acid yielding tmwsnorpinic acid (Til) m.p 
145-1<16° softening at 336°. The tetracar 
boxylic acid m.p. 200" (IT) obtained from (I 
by hydrolysis with alcoholic potash was de 
carboxylated by heating at 220-240® or bj 
boiling with 50 per cent, sulphuric acid 
The yields of TI and HI are poor. 

As a result of a largo number of experi 
ments conducted under varying conditions 
it has been possible to effect oonsidorabh 
improvement upon the methods of prepara 
tion of isopropylidene malonic (yield 1316 g 
from 1170 g. of malonic ester) and dimalonh 
(yield 42 g. from 80 of isopropylidene malonii 
ester) esters described by Clomo and Welcl 
(J. G. S., 1928, 2621). 

P. 0 . GtTHA. 

K. N. Gaind. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

May 31, 1934. 


Conversion of Afcsotartaric Acid into an 
optically active form by Walden inversion 
under asymmetric conditions. 

Organic compounds, containing asymmetrw 
centres in their molecule, but inactive dui 
to internal compensation, are generally sup' 
posed to be non- convertible into the active 
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enantiomerides and there is no mention in 
chemical literature of any attempt having 
been made so far to achieve such a conver- 
sion. It appeared probable that if by any 
means the disposition of the atoms or groups 
attached to one of the asymmetric carbon 
atoms in an internally compensated com- 
pound can be altered, the resulting com- 
pound might show optical activity. But 
any such alteration, tried under normal 
conditions, by which the internal com- 
pensation can be disturbed provides a scope 
for the production of both the d- and U 
forms in equimolecular proportions giving 
rise to a racemic product. Just in accord- 
ance with this concept, it was found that 
ethyl mesotartrate by the action of phos- 
phorus pentachloride (Anna Eao and Guha, 
jBcr., 1934, 67, 741) gave diethyl dZ-jS- 
chloromalate. 

To overcome this difficulty, it was planned 
to study Walden inversion process on meso- 
tartaric acid under asymmetric conditions. 
If, in place of the ethyl ester, optically 
active ester groupings are introduced, it is 
hoped that, under the influence of the active 
ester groupings there would be formed an 
excess of one of the two antipodes from 
which an active product would arise after 
the ester groups have been knocked out. 

An experimental verification of this con- 
ception has now been made. Z-Menthyl 
wesotartrate has been taken as the starting 
material. The halogenation has been con- 
ducted by means of phosphorus pentachlo- 
ride and hydroxylation by means of silver 
oxide or alcoholic potash. It has been found 
that during hydroxylation, the ester groups 
are also split up and the end product yields 
a small amount of Z-tartaric acid according 
to the scheme : 


COoOioHio 

HO.C.H, PCI 5 

I — > 

HO.C.H. 

(lo.CioHi,, 

Z- menthyl mesa- 
tartrate 


CO 3 C 10 H 10 COoH 

I I 

HO.C.H Ag.O HO.C.H. 

J I 

H.C.Cl. or KOH H.C.OH. 

CO.CioHio CO3H 

l~ racnthyl-Z Z-tartaric 

p-chloromalate acid 

I 


The identity of the compound (I) has been 
confirmed by reducing it in an alcoholic 
solution by means of aluminium-mercury 
couple, and hydrolysing the reduction pro- 
duct by potash whereby an acid showing 
laevo-Tot2btion is obtained. There is no 
theoretical possibility of any optically active 


acid other than malic acid being formed 
this process. 

P. C. Guha 
V. Anna K 

Department of Organic Chemistry, 

Indian Institute of Science, 
Bangalore, 

June 9, 1934, 


X-Ray Analysis of the Crystal 
Structure of Dibenzyl. 

Dibenzyl crystallises in tlic monocli 
prismatic class. A preliminary X- 
analysis by Hengstenberg and Mark^ sIk 
that it belongs to the space group 0!;^ v 
two molecules in the unit coll ; the moleci 
possess a centre of symmetry. 1 have m 
a detailed X-ray analysis of the structure 
this crystal, and the positions of the vari 
carbon atoms in the unit coll are as folio 
The 6 carbon atoms of each benzene j 
form a regular hexagon as in diphenyl-; 
of the aliphatic carbon atoms, 

(see Pig. 1) lies on the prolongation of 
line joining the atoms 4 and 1, and the o1 


lY 



Fig- 1. 


on the line joining 4' and 1' (adopting 
usual notation). The line joining 0 an 
makes with each of the above lines ' 
4 1 and 4' 1'), the usual tetrahedral ang 
Further, the two benzene ringi 
not lie in the same plane, but lie in pai 
planes slightly separated from each 0 
Thus in Fig. 1, all the carbon atoms on 
right hand side of OY may be suppose 
be raised above the plane of the pape 
about 0-12A, and all the atoms on th€ 
side to be pushed below the plane bj 
same distance. 

In order to define the orientations c 
molecules in the unit cell, consider in I 


1 Z,f, Krlsi , 70, 2S:i, 1020. 

2 Ind. J. Phys.,7, 43, 1032. 
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the two perpendicular axes OX and OY 
lying in the plane of the paper and fixed to 
the molecule. It is found that the OX axes 
of both the molecules in the unit cell lie in 
theft (010) plane in the obtuse angle /3, mak- 
ing an angle of 32° with the axis (and 84° 
with the ‘ e ’ axis). The O Y axes of the two 
molecules are inclined at plus and minus 60° 
respectively to the ft (010) plane. 

The orientations suggested here are 
identical with those deduced by Krishnan 
and Banerjee^'* from their magnetic measure- 


ments on this crystal. Their values for the 
above angles are 32° and ± 60° respectively. 

The details of the analysis will be 
published shortly in the Indian Journal of 
Physics. 

Jagattaran Dear. 

210, Bowbazar Street, 

Calcutta, 

June 12, 1934. 


3 Nature , UO , 313, 1932. 


The Kasauli Antivenene. 

By S. D. S. Greval, Major, i.m.s., 
Central Research Institute, Kasauli. 


A FTER Calmette had prepared a poly- 
valent antivenene at the Pasteur 
Institute, Lille, the preparation of a similar 
antiserum was commenced at the Pasteur 
Institute, Kasauli, in 1901. By 1902 1,020 

bottles each containing 15 c.c. were distri- 
buted all over India It was soon realised 
that excepting the venom of the cobra (Naia) 
the different snake venoms produced anti- 
venenes which were strictly specific : Hence 
the necessity of preparing an antivenene 
against the Bussell’s viper in India. In 
1905 the Central Besearch Institute, Kasauli, 
took over the preparation of the antivenene 
from the Pasbeur Institute and started 
issuing to the public a combined antivenene 
against the cobra {Naia) and the Viper 
{Vi'pera russelli). During the following 29 
years the details of preparation and stan- 
dardization of the serum underwent very 
little change. The large bulk of antivenene 
which it is necessary to use has always been 
a disadvantage and various attempts had 
been made in the past to get over this diffi- 
culty by concentrating the serum. This has 
now been accomplished and during the 
present year a concentrated antivenene has, 
for the first time, been issued for general 
use. The protecting substance of the crude 
serum has been concentrated four times and 
the inert blood proteins have been eliminat- 
ed. The dose of 19 c.c. issued now represents 
the 40 c.c. dose of the crude serum issued 
formerly and makes it possible to administer 
safely the maximum amount of serum need- 
ed for a bite of maximum intensity. 

The concentration has been brought about 
by the application of the standard method 
of concentration of antisera by ammonium 
sulphate. The protecting substance is 


removed from the plasma by a fractional 
precipitation with the salt. To the oxalated 
plasma are added 3% of a 4% solution of 
calcium chloride, two volumes of tap water 
and about 18% of the total volume so 
obtained ammonium sulphate, adjusting the 
specific gravity to 1099. The resulting pre- 
cipitate (fibrin and euglobulin) is filtered off. 
To the filtrate is added about 10% more of 
ammonium sulphate and the specific gravity 
adjusted to 1133. The resulting precipitate 
is the pseudoglobulin and with it is associat- 
ed the protecting substance in the blood of 
the horses immunised against snake venom. 
This precipitate is collected, pressed and 
dialysed. To the dialysate are added 1% of 
sodium chloride, enough sodium carbonate 
to give a reading of pH 7-6 and an antisep- 
tic. It is then allowed to stand undisturbed 
until clear and filtered through a Seitz filter. 
The finished product is a clear fluid with a 
greenish or at times brownish tinge. Its 
protein content is below 16% and the visco- 
sity is about six times that of normal saline. 

The details of the procedure will be pub- 
lished shortly in the Indian Journal of 
Medical Research. 

The serum is made only against the cobra 
and Bussell’s viper. It has no effect against 
the bite of the “ Krait ” (Bungarus) or 

phoorsa ” (Eehis). As a great majority of 
the deaths from snake bites in India, how- 
ever, occur from the bites of the first two 
snakes, making the antivenene polyvalent at 
this stage would interfere seriously with its 
ultimate potency against these snakes. It 
is hoped that in the near future it will be 
possible to adopt better means of immunisa- 
tion, obtain more potent sera and mix them 
to make a polyvalent serum. 
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Obituary. 

Dr. A. N. Meldrum, LE.S. 


A IS'DEEW XOEMAND MELDEUM died 
^ in Edinburgh, on. the 14th of March 
1934, as the result of an accident. He was 
born on March 19th, 1876, and was educated 
at the Eoyal College of Science, London, 
Aberdeen University and the Victoria 
University, Manchester. He obtained the 
A.E.C.Sc. (London) in 1896 and the D.Sc. of 
Aberdeen in 1904. Before he came to India 
he was a member of the chemical staff at 
the University College, Liverpool, and of 
Aberdeen University. 

Dr. Meldrum joined the Indian Education 
Service in 1912, and was appointed to the 
Professorship of Chemistry at the M. E. 
Science Institute of the Gujrat College, 
Ahmedabad. In 1922 he was transferred to 
the Eoyal Institute of Science, Bombay, as 
Professor of Chemistry, and he was 
appointed Principal of the Eoyal Institute 
of Science, in 1925. He retired on reaching 
the age limit in 1931. 

When Dr. Meldrum came to the Bombay 
Presidency he first devoted himself to organ- 
ising the Laboratories of the M. E. Science 
Institute, and to improving the Science 
courses of Bombay University. These 
courses and the methods of teaching science 
employed throughout the Presidency owe 
much to him. When the foundation was 
laid, he turned his attention to training 
students in the methods of research. Many 
of those who are now doing research and 
teaching work in the Presidency were his 
students. He worked chiefly on the che- 
mistry of chloral compounds, and as his 
knowledge of chemistry was wide, he also 
carried out investigations for the Department 
of Industries on problems of industrial 
interest, and studied the electrical properties 
of acids, such as boric acid in solution. 
Between 1926 and 1931, 22 students 

obtained the M.Sc. degree by thesis under 
his guidance. 

He did not limit his activities to Bombay, 
for he served as President of the Chemistry 
Section of the Indian Science Congress, and 
he was for a time Editor of the J ournal of 
the Indian Chemical Society, 

During the years he was in Bombay he 
took an active part in University affairs, 
and was a member of the Senate and the 
Syndicate, and served on a great number of 
University Committees. In 1930, he was 


elected Dean of the Faculty of Science. He 
took a prominent part on the Committee 
which did the preliminary work, leading to 
the founding of the new Bombay University 
Department of Chemical Technology. Dr. 
Meldrum was nominated by Government as 
a Trustee of the Prince of Wales Museum of 
Western India, and as a member of the 
Provincial Council for Agricultural Eesearch. 

Dr. Meldrum left India in 1931 amidst the 
hearty good wishes of his many friends for a 
happy retirement, in which he would enjoy 
a well-earned rest. A Committee was 
appointed to establish a memorial in his 
honour, and an annual prize known a^s the 
Meldrum Memorial Prize has been founded in 
the Eoyal Institute of Science. He settled 
down in Edinburgh, and devoted himself to 
these studies in the history of chemistry in 
which he had always been interested. He 
was one of the lecturers at the Priestly 
Celebration of the Chemical Society in 1933. 
He was peculiarly fitted for studies in 
historical chemistry, for added to a wide 
knowledge of science and a scholarly outlook, 
he possessed, unlike many scientists, a 
graceful English style. 

He was not, however, to enjoy his retire- 
ment long. His only son died in 1933. He 
then decided to move to Berkshire, to be 
near his daughter, studying at Oxford, and 
he died while in Edinburgh completing the 
final preparations for moving. He leaves a 
widow and two daughters. 

In Bombay educational circles he will 
long be missed. The Eoyal Institute of 
Science is much the poorer for his going, 
but the spirit which he inculcated will 
always remain. He has left a memory of a 
brilliant and painstaking teacher, who had 
a special pride in seeing that the foundations 
of the subject in the student’s mind were 
well and truly laid, of a pleasant colleague, 
and of a just but sympathetic administrator. 
In his capacity as Principal he so bore him- 
self, that all respected him, that most. liked 
him, and that there were none who could 
deny to him the attributes of firmness, 
efficiency, and impartiality. Time will not 
dim his memory in the minds of those who 
had the pleasure of knowing him and the 
privilege of working with him. 

T. S. W. 
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A Simple Air-conditioning Chamber for Laboratory Experiments. 

By S. N. Kapur and D. Karayanamurti, 

Seasoning Section, Forest Research Institute, Dehra Dun. 

TPOE the carrying out of various investiga- other branches of research, such as the 
tions on the physical and physico- study of textile fibres, paper pulp, drying of 
chemical properties of wood, which are now paints, corrosion of metals, etc. Several 
in progress in this laboratory, it was consi- authors have described methods of control- 
dered necessary that such experiments should ling temperature in large air thermostats 
be conducted under controlled conditions of (vide Clark, Hydrogen Ions, 1925, p. 232 ; 
temperature and humidity. The importance U. E. Evans, J. Soc. Chem. Ind., 1931,40, 
of having constant temperature and humi- p. 66 ; and W. H. J. Vernon, Trans. Farad 
dity conditions during the course of an Soe., 1931, 27, pp. 241), For controlling 
experiment has been recognised in recent the relative humidity of air in a chamber 
years not only in timber physics but also in various arrangements have been described, 





pva.2. 
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that of Vernon and Whitby (Trans. Farad. 
Soc., 1931, 27, p. 248) being quite 

accurate. The method, however, could not 
he adopted for large-scale experiments on 
the shrinkage and swelling of wood, where 
a rapid and uniform circulation of air is 
desired. 

After several preliminary experiments, it 
was found that the most suitable arrange- 
ment was to circulate air by means of a 
propeller fan inside a closed chamber, control 
the relative humidity of air by means of satu- 
rated salt solutions, and maintain the desired 
temperature by means of heating elements 
operated by contact thermometers and 
mercury switch relays. Fig. 1 shows the 
constructional details of the cabinet. 

The chamber is constructed of brickwork 
and concrete, as wood was found to warp 
badly with alterations in humidity from one 
extreme to the other. It is about 5 ft. long, 
3 ft. wide and 3 ft. high. The inner walls of 
the chamber are plastered with a special 
water-proof cement and are further painted 
with a moisture-proof composition to reduce 
the absorptive capacity of the brickwork. 
The front is provided with two hinged 
wooden doors, each having a small glass 
window, through which the specimens 
inside can be reached without opening the 
door, thus avoiding any considerable distur- 
bance of conditions inside the chamber. 
For air circulation, the blades of a fan are 
mounted on a shaft running in ball bearings 
as shown in the sketch and the fan is driven 
by an electric motor. The fan is placed in 
the centre of a sheet iron partition at the 
back of the chamber. A wooden platform 
divides the chamber into two parts, the 
lower one having trays containing saturated 
salt solution for maintaining the desired 
humidity. At the back of the trays one or 
more electric heating elements are fitted to 
supply the heat necessary for maintaining 
the required temperature. 

For temperature control, a distance read- 
ing mercury-in-steel thermometer with 
adjustable electric contacts of the type 
manufactured by Messrs. Negretti and 
Zambra, London, is used. Mercury-in-glass 
contact thermometers manufactured by 
Messrs. Hermann Juchheim of Ilmenau, 


Germany, have also be6n found satisfacto 
The latter have the advantage that spark 
does not spoil the mercury contacts 
account of the presence of an inert { 
sealed in the capillary tube. The electri 
arrangements adopted are shown in F 
2 and 3. Two kinds of circuits have b 
used, one operating with an Isenthal ‘ n 
cury switch type ’ relay and the other w 
a ' Vertex’ regulator manufactured 
Juchheim. The latter type differs from 
former and other usual types in its man^ 
of operation, in that the heating circuit 
switched on when the magnet coil is excit 
It essentially consists of a magnet sys.t 
and a plunger type mercury switch. G 
system is connected directly to the mai 
when the magnet is excited, which pulls 
plunger down, thus switching on the he 
ing circuit. When the proper temperat 
is attained, the current is closed through 
contact thermometer shunting the mag 
coil with the result that the heating circ 
is switched off. 

For control of humidity, as mentior 
above, saturated salt solutions are us 
w'hlch are kept in trays on the floor of i 
chamber. 

The salts which we have used in our W( 
and the relative humidities obtained 
given below. For other humidities, a si 
able selection can be made from the d 


given in the International Critical Tal 
(vide 1, p. 67). 



Chambers as described above have b 


running in this laboratory for over 
years. With reasonable care the lar^ 
variation in temperature is not more t 
0-l°O. and the humidity variations seld 
exceed 3%. Higher sensitivity with reg 
to temperature control can of course 
attained by using a toluene regulator 
sufficient capacity and by more efflci 
lagging of the chamber. 
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The Leaf, Flower and Fnait Characters of the Santra Orange. 

By S. S. Bhat, M.Ag., 

Superintendent, Modibag Gardens, Poona. 


TOURING the course of several years of work on 
^ the Die-back disease of citrus trees in the 
Bombay Presidency, the writer had opportunities 
to study the Santra* orange tree in detail. The 
following observations may bo of some interest : — 

The leaves of Santra are unifoliate, glabrous, 
elliptic and accuminate, with a lighter colour on 
the lower surface than oh. the upper one. They 
are leathery in texture and have entire or very 
slightly serrated margin. Their average length is 
6-7 cms. and the average maximum breadbli 3-4. 
cms. The average leaf factor is 2. Tliey contain 
a large number of small round oil glands. If 
crushed, they give out a mild and somewhat 
agreeable characteristic aroma. The i)etioles arc 
naked, and the wings are very narrow if present. 
The leaves are alternate or spiral with three to 
five leaves in a spire. 

Internally the leaves are seen to contain a large 
number of cystolyths of Calcium oxalate. They 
are larger in size and more in number in the 
leaves of trees grown in limy soils. Examining 
sections of leaves of Santra plants grown in the 
soil which contains over 15% of lime, as 
well as of those grown in compost containing only 
0-3% of lime (CaOOa), it was noticed that the 
cystolyths were larger and eleven in number in the 
former, and smaller and only nine in number in 
the latter, in a uniform len^h of SOOfjL. On the 
basis of this indication, both the leaves were 
analysed and it was found that, on dry matter, 
leaves from compost contained 7-15% of 
Calcium oxalate, whereas those from shadu soil 
contained 8-11 per cent. These figures, substanti- 
ated by other analytical figures, are interpreted 
to lead to the conclusion that (J) the orange 
trees are partial to calcium salts as they gather a 
large percentage of them (7-15%) even from 
a proportionately calcium-poor (0-3%) soil, and 
(2) there is a limit to such absorption as not more 
than 8-11 % is taken in from a highly Calcium- 
rich (15%) soil. 

The flowers of Santra are small, white and very 
sweet scented. They may be solitary in the axils 
of well-developed leaves or in small racemes. 
They are bisexual. Sepels are 5, petals are also* 5 
and free. Very rarely only four petals are found 
when one of them is bigger than the others and 
has a small at its apex. Thus it indicates a double 
petal. The stamens are sixteen to twenty, the 
filaments are long or short, variously connate, and 
compressed at the base. Usually two sets of 
connate filaments are found— one large with ten to 
sixteen filaments, and the other small with two to 
eight filaments. The anthers open after the flower 
opens. The style is short, medium, or long. When 
it is short, the stigma is almost close to the ovary, 
the flower is also smaller than usual, and it drops 
without setting fruit. When it is medium it is a 
little more than half the length of the stamens, 


*Santra is Citrus nobilis, variety deliciosa 
(Oheema, G. S. and Bhat, S. S., “A study of the 
citrus varieties of the Bombay Presidency,” 
Current Science, February 1934. 


and in such cases, the fruit may or may not set. 
The completely developed flower has a long style 
and the stigma is always in level with the anthers. 
The stigma comes into receptive condition some 
time before the flower opens and the anthers are 
ripe. The ovary is many-celled. The flowers 
generally open in the evenings and take several 
hoiu*s before they are wide open. The outermost 
petal opens before the others. To start with a small 
slit is seen at the apex of a fully developed flower 
bud ; then it takes at least an hour before the free 
petal opens; then the otliers follow. Cool breezes 
hasten ilie opening of the flowers. The petals and 
the stamens drop soon after the pollination, but 
the style x)ersists for some days until the ovary 
becomes deep green and well established. 

The fruit of Santra is deep orange coloured when 
properly ripe. The rind is smooth and thin. It 
shrivels and presents prominent folds, when the 
fruit is kept for some days after harvesting. The 
cavity is generally absent. When present, it is 
narrow and small. There may be sometimes a 
small necklike projection of wavy rind near tho 
stalk. Tho stalk is medium in thickness. The 
basin is shallow, broad and round. Tho size of 
the fruit is medium, the main axis measuring 7-8 
cms., and the maximum diameter, 8-9 cms. The 
form of the fruit is round and oblate. The rind is 
full of small pits, with thickly placed oil glands. 
In ripe fruits, the rind is very thin, being only 3*3 
mms. in thickness. When the fruit is ripe, the 
segments become loose and detached from the 
rind, with a white woolly material loosely occupy- 
ing the interspace. In all stages of the develop- 
ment of the fruit, the rind is easily separable from 
the segments, except during the first two or three 
months. The number of segments in the fruit 
varies from 8 to 13. The segments are enclosed 
in a membraneous cover, which can bo easily 
removed. They form the septa in the fruit which 
separates the different segments from one another. 
The core is open with a fairly big hollow, when 
the fruit is ripe, with the wool thinly placed in 
fine fibres which are attached crosswise to the 
walls. The pulp is bright orange in colour. It is 
very juicy. The juice is delicious, being sweet 
and well blended with sourness. Tho small juice 
sacks are spindle or needle shaped, with their base 
attached to the septa by thin delicate stalks. The 
juice sacs melt easily in the mouth and leave 
practically no rag. The seeds are about twenty 
per fruit and are irregularly distributed in the 
different segments. They are also medium in 
size, and mostly egg-shaped. 

The Santra fruit takes about ten months for 
complete development from the time of flowering. 
The development of the fruit at various stages 
shows that in the first few months, the fruit is 
hard, with its rind closely adhering to the seg- 
ments inside. The pttlp is very acid and becomes 
more and more juicy after the fourth month. The 
skin becomes gradually loose from this period. 
The colour of the fruit begins to change from deep 
green to yellow and then to orange from the 
eighth month. 
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Some Physical and Chemical Considerations on Plant Nutrition and Growth 

By B. Viswa Nath. 


TN spite of the large amount of work that is being 
^ done all over the world, the subject of plant 
nutrition continues to be a puzzle. To tliose who 
have grown plants in solution, solution cum sand, 
pots and under field conditions and compared the 
results, the discrepancies and anomalies must be 
evident. Tlie writer’s experience with such crop 
plants as rice, millets, cotton and sugarcane has 
set him to think on some chemical and physical 
aspects of plant metabolism and growth and to 
enquire how far plant growth can be regarded as a 
chemical reaction. Pending detailed publication, 
the salient points of the problem are now briefly 
mentioned. 

Plant growth taken as a whole, is an integration 
of the plant’s response to internal and external 
factors. Several of these are beyond control and 
even those that are amenable to control could be 
done so only imperfectly. Such internal processes 
as hydrolytic and dehydration changes and the 
synthetic processes concerned with carbohydrates, 
fats, proteins and other compounds, have been 
investigated and found to conform to known 
physico-chemical laws applicable to chemical 
reactions which the Chemist studies in the 
laboratory. When, however, plant growth and 
metabolism are examined as physico-chemical 
reactions in the light of modern knowledge some 
interesting points for discussion present them- 
selves. 

Viewed as a chemical reaction, plant growth is 
one of auto-catalysis. Starting with the germi- 
nation of seed and its respirative activity, and 
following the increase in the weight of the plant,! 
it is possible, from well-conducted experiments, to‘ 
construct sigmoid curves when the results of 
periodical increases in weights are plotted against 
time intervals. Analysing the curve, three distinct 
stages may be differentiated, although it may not 
be possible to draw exact lines of demarcation. 
The first is the development period in which the 
inflow of nutrients occurs; the second is the 
assimilation period and the third is the period of 
redistribution of nutrients between the soil and 
the plant. The growth in the development period, 
and under conditions of increasing or decreasing 
magnitude of nutrient factor admits of interpre- 
tation in terms of the fundamental law of 
chemical reaction — the law of mass action— and its 
important principles, namely, the nature of re- 
action, the amount of reacting s\ibstances, the 
influence of catalyst on the reaction and, within 
limits, the temperature at which the reaction 
proceeds. This holds good generally for plant- 
growth as a whole in different kinds of substrates. 

The understanding of the absorption of nutrients, 
however, presents difficulties. The absorption of 
nutrients by plants in soil involves the inter- 
relationship between soil and plant. It is generally 
believed that plants absorb nutrients only from 
solution and that the absorption is primarily 
concerned with ions. Considerable work was done 
on ion absorption and on selectivity and 
antagonism of ions. Several hypotheses were 
put forward to explain the conflicting results 


* Text of a paper read before the Bangalore 
Easter Science Congress, 1934:. 


obtained. Recent comparative studies on soil 
solution, direct pointed attention to the 
adequacy of the existing hypotheses and to 
necessity for discussion of several questions or 
absorption of nutrients by plants and 
mechanism involved in the process. 

The selectivity and the differential nature oJ 
absorption, and the exchange of one ion for anc 
in solution have led to the concept of permeah 
and as a consequence all theories in regart 
permeability assume the existence of a perme 
membrane. The nature of the substance that f< 
the membrane and the question whether perm( 
lity can be regarded as a purely physical pi 
menon are still under discussion and the aval 
evidence, in so far as plant nutrition is concer 
points to the direction that living membr 
should be endowed with “ physiological ” as 
as physical permeability, seeing that permeab 
alters with the death of the living cell and 
such substances like organic and inorganic s 
acids, bases and water can enter into the plan 

Under field conditions with low moisture lev 
sometimes even as low as 5 to 10 per cent oi 
weight of the soil and yet plants keep fresh 
green and grow — the position is not simiJa 
that in solution cultures. Under such cir< 
stances it is difficult to explain the intai 
nutrients by plants in terms of permeabilit> 
ionic hypotheses. As Osterhout points out, 
tinction appears necessary between permeal 
and absorption. The reactions occurring insi 
plant cell or in the intracellular spaces, 
remove ions from the sphere of action and 
enable considerable absorption of nutrient 
take place without reference to the magnitud 
permeability. 

The selective absorption of ions is often so 
to be explained by Donnan membrane cquilib 
theory. Apart from the difficulties in chec 
the validity of such an explanation, it is dou 
if the theory can be applied to complex j 
systems. That it is so is evident from the wo 
Briggs and Petrie who consider that in the ] 
the simple Donnan equation which, is applical 
free ions would not hold in plant systems con 
ing ions as undissociated salts of proteins or 
state of physical adsorption. A point dese: 
notice is that the ionic and permeability I 
thesis does not adequately explain the absor] 
of silica in such large amounts by paddy 
sugarcane plants. So also with organic mo,i 
applied to the soil. The gaps are too many 
too big. 

At this stage, one is reminded of the viev 
vanced by Comber a few years ago, that p 
can directly absorb the colloids in the soil, 
postulates a direct union of the root hairs 
soil particles. The root hair and the hydropl 
gel coating around the soil particle interm 
and form one system and enable the c 
absorption of colloids. To those who are acqt 
ed with exchange phenomenon in soils the co^ 
of direct ionic exchange in plants with or wii 
the intervention of permeabilit> and meml 
theories is but a simple step. Our wor 
Coimbatore and the experiments of Hans Jen 
America are suggestive in this direction. 



June 1934 ] 


CURRENT SCIENCE 


487 


Evidence is accumulating in several laboratories 
in India and abroad to show that the physico- 
chemical laws applicable to plants, growing in 
solution cultures are not applicable to plants 
growing in soil and the time may soon come when 


we may have to apply ourselves to a radical 
reconsideration of our views on the mechanism 
concerned with the absorption of nutrients by 
plants under natural conditions. 


Research Notes. 


A New Isotope of Hydrogen of Mass 3. 

A NEW hydrogen isotope of mass 3-0151 
formed by the action of diplons on diplons 
is reported by M. L. E. Oliphant, P. Harteck, 
and Lord Eutherford {Proc. Roy, Sog,, A, 
144 , 692, 1934). They have studied the 
effects produced when diplons are employed 
for bombarding targets covered with a 
thin layer of preparations containing heavy 
hydrogen. These were ammonium chloride, 
ammonium sulphate, and orthophosplioric 
acid, in which the normal hydrogen had been 
largely replaced by diplogen. In each case 
enormous numbers of fast singly charged 
particles were found to be emitted, consist- 
ing essentially of two prominent groups of 
ranges 14*3 and 1 • 6 cms. respectively. These 
groups containing equal numbers of particles 
have been identified, the first as protons, and 
the second as the nuclei of a new isotope of 
hydrogen of mass 3*0151. The reaction 
assumed is 

the mechanism being that as a result of close 
collision two diplons unite to form a new 
highly unstable helium nucleus of mass 
4-0272, possessing an energy of about 
23 million volts in excess over that of the 
normal helium nucleus of mass 4-0022, and 
this unstable nucleus then breaks up in a 
number of ways, one of which is indicated 
by the above equation. A second mode of 
disintegration into an isotope of helium of 
mass three and a neutron according to the 
equation 

, He'^ + neutron, 

seems also possible, from among other con- 
siderations, the fact that a large number of 
neutrons are produced in the above experi- 
ment. This new isotope of helium of mass 
3-0178 has, however, already been indicated 
in the bombardment experiments on lithium 
atoms of mass 6, by protons. 

M. A. G. 

Technique of Sputtering Sensitive 
Thermocouples. 

In a paper in the April number of the Review 
of Scientific Instruments Louis Harris and 


Ellis A. Johnson describe a method of 
construction of thermocouples sensitive to 
the alternating temperatures of sound waves 
or to small intensities of intermittent radia- 
tion. For both these purposes the thickness 
of the thermo-elements must be of the order 
of 10”^cm. Cathodic sputtering offers a very 
convenient way of obtaining such films. 
The metal films are sputtered on to thin 
films of cellulose acetate or cellulose nitrate 
supported by a mica framework, in an 
atmosphere of argon. Using proper tem- 
plates of mica during sputtering alternate 
strips of bismuth and antimony or bismuth 
and tellurium are obtained. The ends of the 
thermo-elements thus obtained are heavily 
sputtered with gold to which the loads, 
consisting of fine wires, are soldered. The 
hot junctions of the thermo-elements are 
blackened by evaporation of antimony 
under an air pressure of 0-5 mm. Used in 
conjunction with a low frequency amplifier 
even single junction couples of this type 
should be sensitive to about 2 calories 

per sq. cm. per sec., while multijunction 
elements permit the measurement of even 
lower radiation densities. 

S. E. 

Ultra-Violet Monochromators. 

In an article in the Review of Scientific Instru- 
ments (1934, 3 , 149), 0. E. Harrison has 
described some designs for a cheap but 
effective monochromator for the ultra-violet. 
The simplest of them consists merely of a 
spherical concave mirror immersed in a basin 
of distilled water at an angle of about 30° 
from the horizontal; this acts as a crude 
prism somewhat on the principle of the Pery 
quartz prism, and gives monochromatic 
though distorted images of a high power 
horizontal mercury arc used as a source. 
Its resolving power is less than that consi- 
dered suitable for a commercial monochro- 
mator, but far greater than that expected of 
a filter. Such an instrument should be 
useful for many types of biophysical and 
photo-chemical work. 

Further improvements could be made on 
the above design, such as for reducing the 
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distortion. It has also been suggested that 
it should be possible to make large prisms 
and lenses of ice kept cool at all times by 
mechanical refrigeration. A few prelimi- 
nary experiments on figuring ice lenses have 
already indicated the possibility of making 
extremely large optical parts at low cost. 

Brownian Movement of Rotation. 

The significance of the irregular Brownian 
movement of translation executed by tiny 
solid particles has been pointed out long 
ago in 1905 by Einstein and Smoluchowski 
as thermal vibrations in the sense of the gas 
kinetic theory. hTow, these particles should 
also similarly exhibit irregular motions of 
rotation about their centres of gravity. V. 
Schmieschek has described an experiment 
{Z, Techn, Fhysik., 1931:, 15, 178) which 
claims to photograph these motions and 
thus provide further experimental evidence 
for the gas kinetic theory. The principle of 
the experiment consists in allowing a very 
bright small spot of light as from the 
positive crater of an arc lamp to be reflect- 
ed from the surface of a tiny silver crystal 
on to a photographic film. Regular hexago- 
nal crystals of maximum diameter 0-03 mm. 
were prepared and suspended in water con- 
tained in a vessel with plane parallel sides. 
It will not be possible to observe the tiny 
irregular rotations of these crystals with an 
optical system such as the eye or eye + mi- 
croscope since such rotations will but 
correspond to a small bundle of light. 
When, however, the light falls on a matte 
surface tiny spots of light can be seen (and 
photographed) to execute zig-zag motions. 
An amplitude of vibration of 1 mm. was 
observed on a plate placed at a distance of 
20 cm. from the crystal particles. This 
must correspond approximately to an angle 
of rotation for the crystal of8'x9' and 
therefore, as the diameter of the crystal 
was 0*02 mm. to an actual displacement of 
one edge corresponding to another consider- 
ed as stationary, of only 0*00005 mm. 
Specimens of photographs taken are pre- 
sented. 

A New Colour Test for Vitamin A. 

The reputed antimony trichloride test for 
Vitamin A due to Carr and Price, has at 
least two drawbacks: — (1) the initial blue 
colour that is produced is not stable, and 
therefore unreliable as a basis for the quanti- 
tative estimation of the vitamin, and (2) it 
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is not specific for vitamin A as o 
ca.rotenoids also answer the same colour 1 
Rosenthal and Erdelyi have by a sir 
modification of the Carr-Price reac 
succeeded in developing a test, character 
of vitamin A {Biochem. J., 1934, 28, 
The method consists in using 0*5 per c 
freshly prepared solution of catecho 
chloroform, in addition to the usual C 
Price reagent. The mixture contaii 
catechol, antimony trichloride and 
vitamin A containing substance is imn 
ately transferred to a water bath at 6 
and warmed for one to two minutes, 
blue colour first produced changes over t 
intense violet red, which is more stable 1 
the blue of the Carr-Price read 
Carotenoids do not give this reaction, 
intensity of the violet-red colour is pro 
tional to the concentration of vitamin A 
the reaction can therefore be employed 
the quantitative colorimetric estimatio 
the vitamin using a 0 • 01 per cent, solutic 
potassium permanganate for comparisor 

B. N. 

The Separation of the Enzymes and To 
Principles of the venom of G retains 
adamanteus. 

Rattle snake venom contains a prote 
and a cephalinase, two enzymes which 
responsible for its anti-coagulant actio 
blood. Their separation from each < 
has for the first time been accomplish^ 
Dunn (J. Pharmacology and Exp. Med., 
50, 393) who has employed two dis 
methods for the purpose. Fractional pr( 
tation of the venom by subjecting a soli 
of the venoni (in 1 per cent, sodium chlo 
of pH 5*2 to a temperature of 85°C. ren 
the proteinase completely, at the 
time causing little decrease in the cephal 
activity of the filtrate. A 20 per cent, 
extract of the coagulum, after dialysis, 
bits a slight proteoclastic activity. Oef 
nase can be completely adsorbed 1 
somewhat aged preparation of Alumi 
Hydroxide 0. The author has madt 
interesting observation that whereas fr 
prepared Aluminium Hydroxide C ads( 
both the enzymes quantitatively, the 
preparation eight months old adsorbed 
the cephalinase leaving the major porti 
the proteinase in solution. The adso 
twelve months after preparation fail 
adsorb either of the enzymes. Alumi 
Hydroxide A adsorbs both the enz; 
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which can be eluted from the adsorption by a 
phosphate buffer solution (pH 6-9) to which 
25 per cent, of its volume of glycerol has 
been added. 

B. N. S. 

The Movement of Food Materials in the 
Cotton Plant. 

The growth of the cotton plant is a problem 
of immediate concern to the Indian agri- 
culturist, as this country is the second largest 
in cotton production. Any research or 
investigation relating primarily to the deve- 
lopment of this species is, therefore, of the 
utmost importance. Mason and Philis of 
the Cotton Kesearch Station, Trinidad, have 
formulated tentatively their views on the 
translocation of food materials in this plant 
{Emp, Cotton Grow, Eeview, XI, 121, 1934). 
During the vegetative phase the mineral 
nutrients absorbed by the roots are transfer- 
red to the leaves along with the transpiration 
current. The roots receive- carbohydrates 
from the foliage for their growth and deve- 
lopment. Thus the leaves are not only the 
store-house of sugars but also of the bulk of 
the mineral salts and they further act as the 
distribution centre of these products to other 
parts of the plant. According to the authors, 
during the vegetative phase, storage of 
inorganic materials takes place in the roots, 
stems and leaves. In the reproductive stage 
the manufactured food materials are trans- 
located to the developing bolls. During this 
period, absorption of minerals through roots 
is inhibited, the plant in consequence ceasing 
to function in course of time. 

The mechanism of the translocation of 
food materials, chiefly organic, is rather 
interesting. The sugars in the leaves first 
travel to the fine veins, against a gradient 
and thence are translocated through the 
sieve tubes of the phloem region, which 
extends to the bolls and traverses the bark 
of leaf stalks, etc. Here the direction of 
translocation is not unidirectional. The 
more significant feature about the movement 
of sugars in the sieve tubes is the rapidity 
of transportation which is thousands of times 
greater than the movement due to physical 
diffusion, the mechanism of which is still 
obscure. 

The distribution of mineral elements from 
the leaf is also through the phloem, where 
the majority of them are mobile, but calcium 
and iron appear immobile. In the cotton 
plant, calcium does not appear to be present 
in the sieve tubes, while chlorine is largely 


available in them. It is useful to point out 
here that accurate micro-chemical analyses 
of the saps of the several tissues only can 
help in the examination of these materials. 
By their ringing tests, the authors have pro- 
duced evidence of leakage of potassium, 
magnesium and chlorine into the woody 
tissues, and that these do not accumulate 
in the portion above the ring. 

Flowback of minerals during the later 
stages of development is the view of physio- 
logists and the same is gaining ground day 
by day. The authors have further shown 
that such flowback is evident from the 
corolla of flowers when these change colour 
from yellow to red. 

The views put forth above are only tenta- 
tive and call for critical examination at the 
liands of physiologists. It seems necessary 
to add that methods of micro and ultra- 
micro nature need to be evolved for testing 
saps and tissues of comparatively small 
dimensions. 

V. I. 

Coffee and Human Efficiency. 

It is not uncommon to find that coffee is 
either landed or berated vigorously, in its 
relation to human efficiency. The subject 
is so old and in spite of the controversy, its 
consumption is only on the increase. The 
scientific aspect of coffee in the diet has not 
been lost sight of by investigators. Unlike 
other researches which relate to the ad- 
ministration of coffee and beverages from 
coffee on pathological conditions, E. 0. 
Cheney (J. Amer. Pharm. Assoc., 23, 143, 
1934) has devoted his attention to the 
physiological effect of coffee on human 
subjects of normal health. Opinion is 
generally divided as to the efficacy of coffee 
in improving muscular function, but in the 
present instance, evidence is adduced of 
positive effects in that direction. Among 
other things, the following factors wore 
studied: blood pressure variations, respira- 
tion and time for recovery after fatigue. 
The experiments were carried out under 
identical conditions, with the treatment 
either with hot water, black coffee or caffeine 
in hot water, as the variable. Prior to the 
fatigue test the several drinks mentioned 
above were administered and the actual 
test consisted in lifting weights every ten 
seconds to complete fatigue. It was found 
that the work done was least in non-treated 
or hot water treated days and most in 
caffeine days, with that on the coffee day 
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lying in between the two. As regards 
blood pressure, no variations were noticed, 
while an increased respiratory activity in 
the coffee treatment indicated a greater 
oxygen consumption. This latter activity 
is related to intercranial pressure, decreasing 
the rate of cerebrospiral fluid secretion. 
Evidence has already been presented on the 
increased salivary secretions in volume per 
unit volume as a result of coffee drinking. 
Professor Hollingworth has reported a clearly 
distinguishable stimulation of the mind due 
to coffee. Thus there is sufficient evidence 
to say that coffee invigorates the brain 
and other parts of the central nervous 
system. Caffeine in coffee is less effective 
— probably due to the presence of other 
substances in the same — than separately. 
Fatigue is delayed. 

But it must not be assumed from this 
that coffee can replace other foods in the 
normal course. Although its stimulating 
action persists for a considerable length of 
time after consumption, it is at best an aid 
to human efficiency and can never be a 
substitute for body fuel. The increased 
efficiency is perhaps due to the simultaneous 
invigoration of both the circulation of blood 
and general respiratory metabolism. It is 
therefore advantageous to avail of this aid 
during moments of depression and fatigue. 

V. 1. 


Polymorphic Phenomena and Crystal 
Structure. 

An interesting paper on this subject by Tom 
F. W. Barth appears in the April issue of 
the American Journal of Science (XXVII, 
Fifth Series, No. 160). The author starts 
with the following definition of poly- 
morphism — ^'Polymorphism includes every 
possible difference encountered in the 
crystalline lattice of a substance of constant 
chemical composition, excepting homogene- 
ous deformations,” and then proceeds to 
classify the several polymorphic changes 
occurring in crystals into three groups: — (1) 
A complete alteration of the space-lattice 
with the formation of a new type structure. 
Since the type of structure is changed, this 
case could be referred to as polytypy. (2) 
A distinct change in the syngony 
geometrical symmetry) of the space-lattice 
although the atomic arrangement, density, 
or cleavage properties are so slightly affected 


that the type of structure is preserved and 
merely a new variant of structure is formed. 
Such differences in the syngony properties 
could be referred to as polysyngony. (3) 
A change in the physical properties without 
any change of the syngony of the lattice. A 
new variant of structure is thereby formed 
but the type is of course preserved. Such 
properties of a crystal could be referred tc 
as polytropy. In the latter part of the 
paper the polymorphism of potash felspai 
has been specially, treated. Notwithstanding 
the fact that apparently monoclinic alkal 
felspars composed of submicroscopically 
twinned triclinic units do occur in nature, i1 
can be shown that potash felspar is tri- 
morphous. 

L. E. Eau. 


Micro-Hardness of Minerals. 

In a recent number of the American Minera- 
logist (19, No. 4, April 1934), H. C. Hodge 
and J. H. McKay have given a briel 
account of their determination of what the 3 ; 
call the ' micro-hardness ' of minerals witl 
the help of a special instrument called th€ 
microcharacter. The minerals comprising 
the Mohs scale of hardness have beer 
specially selected for investigation and the 
data obtained have been tabulated as 
follows : 



Mohs scale 

Width of cut 
in Microns 

Micro- 

hardness 

1. 

Talc 

93-6 

1 

2. 

Selenite 

90-3 

11 

3. 

Calcite 

8-8 

129 

4. 

Fluorite 

8-4 

143 

5. 

Apatite 

5-5 

517 

6. 

Orthoclase 

3-2 

975 

7. 

Quartz 

1-9 

2700 

8 . 

Topaz 

1-7 

3420 

9. 

Corundum 

1-4 

5300 


(Var. Sapphire) 


The authors suggest that the micro- 
character may be applied to a more complete 
study of the hardness of minerals, parti- 
cularly in regard to (1) the hardness- 
changes produced by changes in composition, 

(2) the hardness-changes produced in vari- 
ously oriented crystals in an aggregate ; oi 

(3) the study of hardness with a view to the 
identification of the components of aggre- 
gates. 


L. E. Eau. 
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Science News. 


Birthday Honours : — The names of the following 
listinguished scientists in India are found among 
,he recipients of the awards : — 

Kni{]hthood,^X)r, Upendranath Brahmachari, 
Calcutta. 

C./.^.-Lt.-Ool. H. H. King, t.m.s., Director, 
King Institute, Guindy, Madras ; Dr. W. 
McRae, Director and Mycologist, Imperial 
Institute of Agricultural Research, Pusa. 

Rao Sahib,— V. Muthuswamy Iyer, Lecturer 
in Agricultural College, Coimbatore. 

Rai Babu Jogindranath Gosh, Profes- 

sor of Chemistry, Greer Bhumihar Brahman 
College, Muzafifiirpur. 

« « 

Rao Bahadur B, Viswanath, now Agricultural 
!vheinist to the Government of Madras, has been 
ippointed Imperial Agricultural Chemist. He 
vill shortly leave Coimbatore to take up his 
luties at the Pusa Research Institute. Pending 
permanent arrangements, Mr. P. V. Ramiah will 
ict as Agricultural Chemist to the Government of 
Madras. 

Dr, Hem Siyigh Pruthi, of the Zoological Survey 
)f India, has been appointed Imperial Agricultural 
Entomologist. 

The Imperial Agricultural Research Station, now 
ocated at Pusa, will be transferred to a suitable 
jite in the vicinity of Delhi. It may be i^ecalled 
;hat the buildings of the Pusa Institute suffered 
leavy damage during the last earthquake. It is 
estimated that the entire scheme for the transfer- 
mce will involve an expenditures of 30-40 lakhs of 
'upees. 

♦ ♦ ♦ 

Prof. P, N. Mowdawalla, who recently resigned 
li.s appointment as Professor of Electrical Techno- 
ogy in the Indian Institute of Science, Bangalore, 
las, we understand, been appointed Principal and 
Professor of Electrical Engineering of the Univer- 
dty College of Engineering, Bangalore. 

m * 

Agricultural Research in Bengal, 1$32-3B : — 
During the year, five schemes of research financed 
"jy the Imperial Council of Agricultural Research 
voro in operation. From the financial assistance 
'oooived by the Imperial Council and the Empire 
Marketing Board, a comprehensive scheme of 
research on rice was started and it is expected 
:hat as a result improved strains of trade rice will 
ioon be introduced in Western B.engal and the 
export of this class of rice will be stimulated. 
The other schemes sanctioned by the Imperial 
:^ouncil include Fruit Research Work at Krish- 
aagar and investigations into the costs of cane 
jultivation and rqtation of crops in certain 
iistricts of Bengal. 

The cane-crushing mill, designed by the Agri- 
cultural Engineer, was further improved and it 
las now been possible to deal with a maximum of 
14 maunds of cane per hour with 74 percent, 
extraction. 

Owing to continued trade depression and com- 
petition from outside, the sericulture industry in 
Bengal was in a condition of stress and t-h© 
situation was aggravated by unfavourable weather 
conditions not only for the growth of mulberry 
but also for the progress of silkworms. Demonstra- 
tions and propaganda were carried out as usual 


and preventive measures for dealing with the 
outbreak of disease among silkworms were under- 
taken by the staff. 

* « ) 

Provincial Economic Conference, 193^ : — The 
grave problems that have arisen as a result of 
depression in the prices and demand for primary 
commodities of the country and their effect on 
the agricultural classes calling for immediate 
action were discussed at a joint Conference con- 
sisting of provincial representatives held at Delhi 
from the 3rd to 6th April, Several subjects of 
vital importance to the country such as agricul- 
tural indebtedness, marketing of agricultural 
products, crop -planning, industrial research, 
economic surveys and statistics, etc., came up for 
discussion and important decisions were arrived at. 

On the subject of marketing agricultural pro- 
duce, the approved programme includes the 
appointment of central and provincial marketing 
surveys, the appointment of special committees 
for staple crops starting with oil seeds and 
tobacco ; and work on grade standards under the 
direction of Imperial Council of Agricultural 
Research. In order to study problems involved 
in the preparation of dairy products for different 
markets, a Dairy Industry Institute which will 
include a laboratory for carrying out research on 
the physical and chemical properties of Indian 
milk and its reaction to the various forms of 
processing and transport under Indian conditions, 
will be attached to the Imperial Institute of 
Animal Husbandry and Dairying at Bangalore. 

A conference of provincial Directors of Agri- 
culture ond land revenue officers will be convened 
at an early date in order to discuss programmes 
for the regulation of production in adjustment to 
demand. 

The Government of India have also decided to 
establish a Central Intelligence Bureau whose 
functions will include collecting and disseminating 
industrial intelligence, assisting the organisation 
of industrial exhibitions in India, publishing 
bulletins relating to industrial research, assisting 
industrialists by giving advice and making sug- 
gestions as to the directions in which research 
should be undertaken, etc. The Bureau will be 
attached to the Indian Stores Department. The 
Government of India also propose to disburse 
grants for the promotion of industrial research in 
specified subjects whenever necessary. They 
have decided to give a grant for sericultural 
research and another grant for the encouragement 
of the hand-loom industry. Further information 
regarding the conference may be obtained from 
the India Trade Journal CXIll, 552-550). 

« « 

Empire Forestry Association : — The annual meet- 
ing of the Association was held during the last 
week of May, at the vSouth Africa House, London. 
In the course of his speech Sir Bhupendranath 
Mitra, High Commissioner for India, said that 
India had the distinction of being the first unit in 
the Empire to develop scientific forestry ; the 
forest service, as a trained service, was started in 
India as early as 1856 and since then the Govern- 
ment of India have placed the conservation of 
forests in the forefront of its policy. It may be 
pointed out that next to Canada, India is the 
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largest forestry couatry in the world with an 
area of about 300,000 sq. miles under timber. It 
is the principal source of fine quality timber in the 
Empire. 

Sir Bhupendranath Mitra (High Commissioner 
for India)^ Lord Stonehaven, IMr. J. G. McLaven 
(Official Secretary for Australia), Mr. W. McAdam 
( Acting Agent-General for British Columbia) and 
Mr. J. D. Smith were elected to the Governing 
Council of the Association. 

* * 

Cotton Research in the Punjab The Indian 
Central Cotton Committee has undertaken a 
scheme for experiments on defibrating and delint- 
ing cotton. The seed of the long staple cotton 
grown in the Punjab is difficult to dispose of as 
they are fuzzy, and are supposed to be unsuitable 
as cattle feed. Consequently they f etcli a very low 
price on the market. Comparative feeding trials 
conducted by the Agricultural Chimist at Lyallpur 
have shown that the fuzzy seed produced no 
harmful effects at all and cattle fed on those seeds 
thrived just as well as those fed on naked-seeded 
cottons. 

« * « 

RocJcef eller Institute of Public Health for Japan : — 
Arrangements have been made for establishing 
an Institute of Public Health at Tokyo, attached 
to the Imperial University. It is proposed to 
build two hospitals one at Kyobashi-Ku, Tokyo, 
for the training of students and another at 
Tokorozawa. It is expected that the construction 
of the proposed buildings will take two years. 

* rtt * 

Manufacture of Steel in Mysore : — The Board of 
Management of the Mysore Ironworks, Bhadravati, 
have recommended to the Government the advis- 
ability of undertaking steel manufacture. The 
concern at present blasts only pig iron suitable 
for foundry purposes and according to the opinion 
of competent experts the addition of a steel plant 
will help to produce readily saleable articles and 
go a long way in stabilising the position of the 
Works. It is hoped that the Government will 
give effect to the recommendation of the Board. 

» ♦ ♦ 

Bee-rearing in Mysore: — The Department of 
Agriculture in Mysore is now taking a keen 
interest in the honey industry and is carrying on 
propaganda in favour of bee-keeping industry as 
a subsidiary occupation for farmers, particularly 
in the western districts of the State enjoying very 
favourable natural advantages. The State is now 
importing honey from Europe, Australia and New 
Zealand and encouragement of an indigenous 
industry, now in a primitive condition, is expected 
to make the State self-sufficient. 

* « 

Fresh earthquake tremoi's of slight intensity are 
being reported in the Himalayan regions which 
experienced a disastrous earthquake on the 15th 
January last. Raxaul, Dacca, Agartala and 
Sylhet reported earthquake shocks on the 2nd 
June and a few villages in Nawabshaw district 
are reported to have felt shocks on the 4th June. 

A terrible tornado swept over Sylhet on the 
13th April, resulting in severe losses to life and 
property. Thousands of houses were blown out 
and several villages entirely wiped off. Jaldhup 
area alone has reported fourteen deaths. 
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Professor Wadia of the Wilson Colk 
Bombay, and President of the Indian Inter-Uni\ 
sity Board, will shortly sail for America oi 
lecture tour. The Professor’s object is staled 
be “ to interpret the soul of India for the ben 
of Americans and to promote a better understa 
ing between the peoples of the two countries 
He will address several universities and assoc 
tions all over the country, mainly on cultu 
subjects. 

Spontaneous Ignition of Jute : — The causes 
frequent occurrence of fires in jute carg 
destined for American ports, is now being inves 
gated by the United States Bureau of Standat 
As a first step the susceptibility of jute 
spontaneous heating from microbial growth f 
from vegetable and animal oils spread over the j 
was studied. The results have shown that s 
heating resulting in ignition can be obtaii 
consistently with linseed oil and menhaden 
on jute starting with spread initial tern 
ratures in the range of 36° — 50°. ^ O 
factors favouring heating and ignition inch 
optimum percentage of oil to fibre and thorou 
coating of the fibre with oil. The dens 
and size of the sample were also found importa 
as well as the surrounding temperature and 
supply. 

* * ♦ 

All-Glass Buchner Funnels: — Amongst i 
apparatus recently introdiiced, the All-Gl 
Buchner Funnel is perhaps the most useful to 1 
chemist. With the porcelain Buchner it was j 
possible to ascertain whether the surface be! 
the filter plate was clean. Further the small s 
of the holes in the filter plate did not permit ra] 
filtration. These and other disadvantages hf 
now been overcome in the new “All-Glas 
Buchner Funnel, available in five different, siz 
This new innovation cannot fail to commend its 
to the routine as well as the research Chemist, 

♦ ♦ * 

Reagents for Spot Tests: — Messrs, The Brit 
Drug House, Ltd., have recently put on market 
the organic reagents useful for detecting a 
estimating small quantities of metals and otl 
inorganic substances. The reactions can 
carried out in a micro test tube, on a white i 
with depressions for drops, on filter paper impr< 
nated with the reagent and dried or on mic 
scopic slides, 

« 

The International Congress of Anthropologi- 
and Ethnological Sciences is to be held in Lend 
at the end of July and H. B.. H. the Duke of Yc 
will welcome the scientists from all parts of t 
world who are expected to attend the sessi< 
Dr. B. S. Guha, Anthropologist, Indian Museu 
Calcutta, has been officially invited to attend I 
function and this honour is a fitting tribute to ] 
important publications on the scientific study 
the Indian races in their applications to th 
social and economic development, their religic 
and superstitious practices and their customs a 
manners. We have pleasure in congratulati 
Dr. Guha on the distinction conferred upon h 
^pd we have no doubt that his contributions 'w 
bring credit to India. 

♦ ♦ ♦ 
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Reviews* 


A Bibliography of Sir James George 
Frazer, O. M. By Theodore Besterman. 
(Macmillan & Co., Ltd., xxi + 100 pp.) 
Price 125. 6d. nett. 

It was indeed a very liappy idea of the 
many friends and admirers of Sir James 
George Frazer to have thought of publishing 
a beautiful Bibliography of his works as an 
expression of their regard and esteem on the 
occasion of his celebrating the 80th anniver- 
sary of his birth. With the kind co-opera- 
tion of several prominent men and public 
institutions with whom Sir J . G. Frazer was 
associated in the course of his work, 
Theodore Besterman has, by his diligence, 
patience and skill, been able to give us a 
lucid Bibliography of the numerous publish- 
ed writings of this great worker in the field 
of social anthropology ; and there is no 
doubt that this valuable reference book will 
ever be a source of inspiration and guidance 
to other workers in this field. A beautiful 
recent photograph of Sir James Frazer 
adorns the book as a frontispiece. 

L. Rama Eao. 

)|C 3|C 

Electrical Engineering Practice. By 
J. W. Meares and E. E. Neale. Vol. Ill, 
Fourth Edition, 1933, (Chapman & Hall.) 
305. nett. 

Since the announcement by the authors 
some time back of their intention to bring 
out an additional volume of this very useful 
book, the electrical engineering profession 


has been looking forward to its publication. 
The volume now published fulfils the promise 
held out by the previous volumes and the 
authors are to be congratulated on the 
result of their labour. While there are 
excellent books dealing with the applications 
of electricity to individual classes of work, 
need has always been felt for a book covering 
the entire field of utilisation of electricity 
for diverse purposes, and the want has been 
very well filled by this new publication. As 
in the previous volumes the authors have 
aimed at making it practical and have with 
that object inserted a large number of tables 
containing very useful technical and cost 
data. Moreover, separate chapters on 
specification, testing and law have been 
included at the end of the book. While it 
should prove of great use to the engineer, it 
should also be very useful to advanced 
students as a text-book for the industrial 
applications of electricity. 

Most of the matter in this volume is new 
and what little has already appeared in the 
previous volumes has been thoroughly 
revised and re-written. The book is well 
written, complete and up-to-date, and 
should find a place on the book shelf of 
many engineers. It is written for the 
purpose of meeting the needs of a wide 
circle of readers and fulfils the purpose 
satisfactorily. We whole-heartedly recom- 
mend it as a useful addition to the library 
not only of electrical engineers but also of 
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consulting engineers specialising in other 
branches of engineering. 

sic Die « 

A Text-Book of Inorganic Chemistry 
FOR University Students. By J. E. 
Partington, m.b.b., d.sc. (Fourth Edition, 

- 1933, 1062 pp.) Price 15s. nett. 

As with the older editions the fourth edi- 
tion has kept pace with the growing develop- 
ment of the subject both in the theoretical 
and experimental side. The main altera- 
tions, as the author states in the preface, are 
the transfer of the section on Werner’s 
theoiy from the end of the last chapter 
to the more fitting position in Chapter 
XXV where the discussion has been ampli- 
fied by the introduction of topics like chelate 
and dentate groups and Electronic Theory of 
Co-ordination Compounds, references to the 
modern topics like heavy hydrogen isotope, 
neutron, etc., a general discussion on the 
hydride of elements and a revision of the 
section on active Nitrogen. The most inter- 
esting feature from the standpoint of the 
student of modern inorganic chemistry has 
been the application of the electronic theory 
of valency to the elucidation of the struc- 
ture of compounds. Quite a number of the 
electronic formulae of compounds has been 
introduced in place of the graphic formulae 
and this is really a very happy departure from 
the older method of representing the struc- 
ture of compounds. A table of the electronic 
structures of the rare earth elements has 
also been included. 

Much attention has been paid in the book 
to the treatment of various physico-chemi- 
cal principles, which are very necessary for 
an easy assimilation and rational under- 
standing of the hard facts of descriptive 
chemistry. 

There is also a collection of typical ques- 
tions and problems at the end of the book, 
most of them being selected from the ques- 
tion papers of the British and Indian Uni- 
versities. The fourth edition on the whole 
is a very good production and is very 
valuable as a text-book for the B.Sc. 
and B.Sc. Honours students of all Indian 
Universities. In fact the new edition will 
be welcomed with great pleasure by all 
students of chemistry. 

M. Seshaiyengar. 

* * jf: 

The Behaviour of Animals ; An Introduc- 
tion to Its Study. By E. S. Eussell, D.sc., 
F.L.s. (Edward Arnold & Oo., London. 
180 pp. 1934.) Price 10^. 6d. nett. 


Psychology has developed a new dcpa 
ment of study devoted to the investigat 
of behaviour; and the habits of anim£ 
especially those of gregarious aniuif 
hold an irresistible attraction. The mi 
reason of this fascination is that in i 
unforgotten depths of our consciousno 
there are glimmerings of animal iustin 
which find an apposite expression in the ] 
activities of the lower organisms and wl 
we come to the more advanced creatu 
like the Anthropoid Apes, the similarit 
of behaviour become deeper and m< 
numerous. All works on Natural TTist( 
are popular and the work of Eussell ma 
tains the high traditional interest. 

The Mechanistic School of biologists w 
try to reduce the life activities of animals 
the forces of physical and chemical laws 
interactions, fail to appreciate the value 
the study of the animal in its wholeni 
and the mechanistic interpretation of t 
behaviour of animals fails to provide 
adequate explanation for spontaneity, ( 
operation, emotional expressions and he 
instincts of animals. The book provides t 
technical readers with a concise and autho 
tative information on the most fascinati 
subject and the general reader will find in 
perennial interest. If such a reader w( 
occasionally to find instances recorded 
the book not conforming to his own obs« 
vations, it must be borne in mind that t 
behaviour of animals under induced expe 
mental conditions, in confined and strar 
situations, in the menageries and ca^ 
where they are exposed every day to hum 
intervention, differ widely from that whi 
they exhibit in their natural homes a 
haunts and in an atmosphere of their nati 
freedom and seclusion. Very often m( 
extravagant inferences and untenable ger 
ral conclusions are attempted to bo deduc 
from observations made on domestic anims 
which through long association with m: 
and his environment, have become as s 
phisticated as their masters. The book su] 
ciently safeguards against all fallacies a 
makes clear the general principles on whi 
the observations should be interprete 
We have read the book with delight and 
our judgment it is an interesting chapter 
scientific romance. 

^ ife * 

Mimiobt. By G. D. Hale Carpenter, m.bj 
D.M., and E. B. Ford, m.a., b.sc. (MethU' 
& Oo. Ltd., 36, Essex Street, London, W. 
1933. vii-t-124 pp.) Price 3s. 6d. nett. 
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This little book maintains the high 
standard which distinguishes the other 
monographs on biological subjects published 
by Methuen & Oo., and the authors have 
achieved the difficult task of presenting 
within a short compass an authoritative 
exposition, free from technical terms, of a 
really difficult branch of biological studies. 
The phenomenon of mimicry is not confined 
to any group of animals but like joy in 
widest commonalty spread. The study of 
mimicry cannot be studied as an isolated 
fact, but is part of the wider phenomena of 
colouration and habit. The book, however, 
deals with the several aspects of mimicry as 
exemplified by the arthropods especially the 
groups of insects and spiders and omits 
reference to the less well understood eases 
of mimicry among the vertebrated animals. 

The theory of mimicry is based on solid 
foundations and the causes of mimetic 
resemblance are tbe very causes of evolution 
also. Therefore the principle of IsTatuial 
Selection provides a satisfactory explanation 
not only of the origin and significance of the 
general facts of colouration, but also of its 
special branch of schematic resemblances. 
The opening sentence which defines the 
phenomenon of mimicry, the term mimicry 
implies the conscious assumption by one 
individual for his own purposes, of 
characters peculiar to other,” would read 
better and perhaps would be correct without 
the word “conscious”. The definition 
might seem to imply that the power of 
assuming resemblances is within the 
knowledge and under the volition of the 
animals concerned. They are no more 
responsible for their external appearances 
than for the possession of a complete set of 
internal organs. I^ature imposes both on 
the animals perhaps, in spite of themselves 
and it is here that the whole animate world 
is completely under the dominating influence 
of some Power in Nature which they can 
neither compel nor control. 

The subject of colouration of animals 
either from the standpoint of biological 
or physical sciences is fascinating to a degree 
and in the whole field of natural history, 
there is hardly any branch of knowledge 
more arresting than mimicry and behaviour 
induced by the adaptive modification of 
external features. The great merit of the 
book is that while it presents a complete 
and up-to-date information on the subject, 
it excites the curiosity of the reader to 
pursue his studies in the field and extend his 


knowledge by personal observation. Every 
chapter makes delightful reading and the 
serious student of biology and even the 
casual reader will find in this book great 
pleasure and profit. The diffusion of a 
correct knowledge of the biological theories 
and facts among a wider circle of readers 
has become an increasing necessity and 
books of the type of monographs, which 
Methuen & Co., have produced, serve a 
great educational purpose. 

* Jl! * 

Classified Catalogue Code. By S. E. 
Eanganathan. (Published by the Madras 
Library Association, pp. 296.) Price 10s. 6d, 

The Classified Catalogue Code by Mr. S. E. 
Eanganathan is the fourth of a useful series 
of publications of the Madras Library 
Association. The rules for the indexing of 
books and periodicals have been dealt with 
in detail. Hints have also been given for 
dealing with Hindu, Muslim and other 
names, which will be very useful to libra- 
rians, especially in India. The Code con- 
tains also a scholarly note on Authorial 
Polyonymy and Homonymy in Sanskrit 
literature by Mahamahopadhyaya Vidya- 
vachaspati S. Kuppaswami Sastriar, m.a., 
I.E.S., Professor of Sanskrit and Compara- 
tive Philology, Presidency College, Madras. 
A transliteration table for Sanskrit and 
Dra vidian languages has also been intro- 
duced, which the author would have done 
well to use in the case of many entries in 
the Code. There are also a few mistakes 
and printer’s devils in the book, such as 
Granta for Grantha (pp. 26 and 27), amu- 
datta for anudatta (p. 28), Sarvapalli for 
Sarvepalli (p. 66), New for Neue (p. 273), 
which we hope will be corrected in the next 
edition. 

K. A. 

Hs * 

Vocational Education in Mysore. By 
Dr. K. N, Kini. (Published by the Bangalore 
Press, pp. 205.) Price Es. 2. 

Plato laid down a fundamental principle 
of education when he asserted that it was 
the business of education to discover what 
each person is good for and to train him 
accordingly. To this we might add that the 
key to happiness is to find out what one is 
fitted to do in life and to secure an oppor- 
tunity to do it. Speaking generally the 
purpose of Dr. Kini is merely to show the 
way to achieve this happiness in a practi- 
cal way and to avoid the tragedy caused by 
people drifting into uncongenial callings by 
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force of circumstances. Dr. Kini has done 
this task most admirably. The intimate 
knovvledge of facts which his previous experi- 
ence in Mysore had given him, combined 
with a careful appraisal of conditions obtain- 
ing in the West has made it possible for Dr. 
Kini not only to present the problem of 
Vocational education as related to the State 
of Mysore but also to offer some practical 
suggestions which challenge the attention of 
those interested in the economic and educa- 
tional rebuilding of our State. I have read 
his book with great interest and profit and 
I commend it most unreservedly to all 
students of education and more especially 
to those in authority in our State without 
whose patronage and generosity no forward 
step in Vocational education can be taken. 

T. K J. 

* * 

Dip and Strike Problems. By Kenneth 
W. Earle, d.sc., p.g.s. (Thomas Murby & Co., 
London, x+126 pp.) Price 12s. 6d, nett. 

Of the nine chapters in this book, the 
first five deal with the different aspects 
relating to the calculation of dip, strike, 
and thickness of strata, and the next three 
are devoted to the solution of problems 
involving faults and their effects on 
synclines and anticlines. The last chapter 
gives a brief account of the various mechani- 
cal devices like the ^ Dip diagram 


‘Oldham’s graticule’, ‘Harker’s protract< 
etc. At the end there is a Glossary 
structural terms and a useful Bibliograp 
for the advanced student. 

This book is obviously an expression 
the growing tendency among some geologi 
to ‘introduce strictly mathematical meth( 
in the solution of problems in structu 
geology. Opinion has been divided on 1 
desirability of such a tendency, and seri( 
doubts have been expressed as to how 
such methods will really enable the fi< 
geologist to tackle his problems in a m 
efficient manner and with more relia 
results than before ; and one is eas 
inclined to agree with the author of this be 
when he says “ that any mathematical cal 
lation connected with geological strata m 
be pe 7 ' se only approximate in accuracy.” 

Despite the realisation of this fact on i 
part of the author, there is no doubt tl 
while writing this book he is still carr 
away by his enthusiasm to introduce mat 
matical methods in the solution of problc 
in structural geology ; and the book un; 
review bears ample evidence of the fact f 
he is very much enamoured of such ‘ mat 
matical’ treatment and delights in straig 
away reducing all problems in structu 
geology to so many exercises in geome 
and trigonometry. 

L. Eama Kao 
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for 
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Errata. 


Page 53, column 2, Formula 1. 
^COoEt 


/ 

vO — COv 

Z \ \. 


^COaEt 
^C— CO 

read. CMea NcHg OHj 

\c— CO / 

ZoOoEfc 

Page 95, column 1, lines 32, 33, 35 and 37, /or 
“/X ”^read “ m/a ”. 

Page 287, column 1, line 1, for ‘ Castronodus 
strossenii ’ read ^ Gastronodus strassenii* , 


For 0Me2 ^ CE 2 

\a- 4 / 

ZcOgEt 


Page 288, column 2, lines 22 to 25, for “■ 
cervical p api Use. . ..anterior end (Fig. 1)” 

“ The excretory pore in the male measu 
30 mm. in length is at a distance of 1-16 j 
from the anterior end (Fig. 1.)” 

Page 288, column 2, Fig. 1 , /or “ Anterior 
. . ..papilla ” read “ Anterior end of male sho^ 
the excretory pore.” 

Page 290, column 1, line 10, for “ M. B. Mir 
read “ M. B. Mirzaand Satya Narain Singh.” 

Page 435, Magnifications, — Fig. I, for “ X 
rend “ x32 ” ; Pig. II, /or “ x79 ” rend “ x3 
Fig. Ill, for” X75” read “ x31 ”; Fig. IV, 
“ X75 ” read “ x3L” ; Fig. V,/or ” x30” 

“ X12”; Fig. VI,/or“ x20”rearf” x7”;Fig. 
/or” x20 ” read ” x8”. 


109$-34.— Printed ^tThe Bangalore Press, Mysore Road, Bangalore City, byX. Subramanial Aiyar, SuperintCncJent' 



June 1934] 


CURRENT SCIENCE 


SUPPLEMENT TO “CURRENT SCIENCE”. 


Reviews. 


The Continent of Asia. By Lionel W. 
Lyde. (Macmillan & Co., Ltd., St. Martin’s 
Street, London. xxii+747 pp. 1933.) 
Price 16s. nett. 

It is difficult to say which is more difficult, 
either to write a book of this magnitude 
and importance or to read it. Prof. Lyde 
has a continental mind. He took five 
years to get a mental picture of Europe, 
then set to work on South America, North 
America, Africa in succession and finally 
spent twelve years to visualise before his 
mind the picture of Asia. His mental 
picture is ‘^easy, simple and true” and the 
weight of information is no burden on his 
memory. If an author of the mental calibre 
of Lyde’s requires twelve years of hard 
study and investigation to get a complete 
mastery over the details of a single conti- 
nent, what about the immature students 
sitting for the University examinations 
being required to exhibit an equally inti- 
mate and detailed knowledge of all the 
continents of the world at the end of two or 
three years’ study? Here is a clear illustra- 
tion of the fundamental principle of 
education, viz,, that knowledge implies an 
evolutionary process extended over a pro- 
longed period of time and cannot be com- 
pressed by the University hydraulic machi- 
nery. 

The book is certainly classic in substance 
and form. The style is literary and engag- 
ing. The illustrations are excellent and 
adequate. The arrangement of topics is 
easy and logical. The information is 
bewildering in the mass, and satisfies even 
a gargantuan appetite. To be able to write 
a fascinating book of this description on 
the biggest continent which presents the 
most complex varieties of physical features, 
climatic conditions, natural products and 
ethnic differences, implies a mental equip- 
ment of the highest order. We have nothing 
but praise for the author and his great work 

The book is divided into two parts. The 
first part wliich deals with the physical 
relations of the different geographical units 
of Asia with one another and of the whole 
continent with the globe together with the 
general description of its orography, almost 
impinges on the domain of Gleology. The 

A 


chapters on Climate” form a brilliai 
essay on meteorological studies which a 
considered under three fundamental factor 
viz,, size and distribution of land and wati 
areas, the relation of area to the latituc 
and highland core, which rises steadily ] 
latitude from the South-West to Nortl 
East of the continent between the /Egea 
Sea and Bering Strait. The problem of tl 
climate of this vast land mass which 
nearly one-thii*d of earth’s surface, must 1: 
a world problem, the different aspects < 
which are marshalled and presented in 
cogent and assimilable form. The principh 
and factors involved in climatologicj 
studies are scientific and therefore tl 
general laws and their applications natural) 
appeal to minds possessing even a moderal 
scientific training. The chapters on the floi 
and fauna discuss the problem of the 
origin, environment, distribution and endi 
mic forms in a manner that they woul 
form excellent sections of works on Botan 
and Zoology. The next chapter on Man 
is a condensed summary of our ethnologic! 
and anthropological knowledge of tl 
diverse races inhabiting Asia, with di 
emphasis on the human and political noi 
of all the amazing differentiations. Tl 
first part concludes with a brilliant dissert! 
tion on Geographic Controls” undi 
which most of the facts and factors dea 
with in the previous chapters are reviewei 
The word ‘‘Control” need not imp’ 
deterra inist causation, but really connoh 
the tendency of certain geographical cond 
tions to evoke or frustrate human actioi 
and reactions : the social polity, the raci 
characteristics, the industries and occup 
tions in relation to the fertility of the S( 
and natural deposits of mineral wealth, tl 
influence of communications and transpo 
and the effect of human contacts affo 
excellent and stimulating reading. 

The regional geography of Asia whi 
occupies the greater part of the book mu 
in the nature of things follow the usu 
plan of geographical works, setting for 
the details of provinces in their physic 
and ethnic features as well as their socii 
political, moral and material advancemei 
The second part is encyclopaedic : and ea 

F 
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chapter bears the impress of a critical 
insight and scientific temper which distin- 
guish Prof. Lyde’s works. 

A few errors, possibly through oversight, 
have crept in. In the chapter on ‘‘ Natural 
Faunas” on page 163, the following 
sentence occurs: — “And if our description 
of the Tundra was sufficiently complete and 
pertinent, we may expect a more or less 
‘ amphibious ’ fauna, even if true amphibians 
— like reptiles — are absent.” If the word 
“ like” in this sentence means “of the same 
kind” then the classification is clearly 
wrong. On page 468, in the description of 
the Cauvery Basin, we read, “ Behind this, 
perhaps, is the solid fact that the river winds 
down from its Coorg heights (5,000 ft.) in 
densely forested ravines, and even in Mysore 
flows often in deep rocky glens, where 
evaporation and population are alike at a 
minimum. A good deal of water is taken 
from it in Mysore by a dozen anicuts 
specially by the famous ^ Madadliatte 
Channel ’ which lights Mysore city and 
irrigates the 70 odd miles between that and 
Seringapatam.” Obviously there is some 
confusion here. A few of the old anicuts 
have been submerged in the famous Krishna 
Eajendra Sagara Works and there is no such 
channel as “ Madadhatte”. If this is “Meke 
Dhat ” then the power that lights Mysore 
does not come from this area, but from 
Sivasamudram and the river which 
debouches between two rocks at Kankan- 
halli, is unfit for irrigation purposes; the 
only channel which is 76 miles long but 
does not irrigate 70 miles of land is Chikka 
Devaraya Sagara Channel. Again on 
page 465, one of the peaks of the Nilgiris is 
called “Makrati” and the whole poetry 
attached to this romantic hill called 

Miikarthi ” is robbed by the license in 
spelling. Space forbids mention of a few 
other errors. None of these are of great 
account. In spite of these trifling blemishes, 
the book is a notable achievement of a 
great mind. 

* * * 

The Method and Theory of Ethnology: 
An Essay in Criticism. By Paul Eadin. 
(McGraw-Hill Book Company, Inc., New 
York and London, xiii+267 pp. 1933.) 
Price 155. nett. 

Within the last few years there have been 
several contributions on the method of 
Ethnology and this fact might seem to denote 
that this branch of knowledge has arrived at 
a stage when ethnologists are prepared to 


look back upon their past achievements wit 
critical objectivity and to devise methods c 
investigation and correlation of data for th 
purpose of brigading Ethnology under tli 
ranks of exact sciences. The power c 
deducing general conclusions capable of wid 
application is not the sole attribute of scienc 
and knowledge grows not so much b 
theories and hypotheses as by the accumuls 
tion of careful and correct observation c 
facts and their faithful documentation ; th 
correlation of data under specific and relate 
categories and the elimination of erro’ 
exaggeration and prejudice. Any systems 
tised effort to gain new knowledge is 8 
much entitled to be called research as th 
most elaborate experimental arrangemer 
for investigation of physical problems. Mos 
of the Biological sciences should devot 
greater attention to the collection of fact 
by trained observers endowed with th 
faculty of self-criticism, unhampered b 
discussions of methodology and theoriei 
The study of racial culture of priniitiv 
tribes, their social organisation, custom! 
manners, religions, superstitions, beliefs an 
practices, offers a wide field for the play ( 
personal temperament, special interests an 
prejudices of particular schools of thought 
and in the eagerness to establish any pr( 
conceived theory, we are apt to miss th 
fundamental object of enquiry, viz., to obtai 
a complete and authoritative account c 
everything pertaining to aboriginal tribei 
According to Paul Eadin, we have 1 
distinguish between the attitude and intei 
pretation of the ethnologists and it n( 
infrequently happens that what the ethnok 
gist calls interpretation of aboriginal cultui 
is really his attitude towards the study as 
often evidenced by his mode of describing c 
discussing the subject. The book stresses tl 
difference between these two modes c 
approach and points out its importance i 
the investigation of racial problems. 

The aboriginal people may be studied froi 
the standpoint that they occupy a lowe 
scale in evolution and therefore, thei 
organisation must be inferior to our owr 
According to this view, their custom? 
manners and culture must have phylogenoti 
significance and the culture of civilise< 
nations must be so many offshoots, havin 
their roots in the aboriginal races. Amon^ 
those who hold the evolutionary concept o 
cultures may be mentioned Thurnwald 
Durkheim, Rivers, Haddon and Eadcliffe 
Brown. 
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The attitude of Boas and his school is that 
nothing can be predicted of a given culture, 
but its specific character is first to be deter- 
mined. Ko general conclusion can or should 
be drawn before a large number of cases are 
carefully investigatJed and their specific 
affinity is demonstrated. A classification 
of cultures into classes, families, genera and 
species on the basis of biological classifica- 
tion of living organisms, would come nearest 
to expressing the truth of Ethnological 
studies. This is the quantitative treatment 
of culture. 

The third attitude which is really the 
attitude of the author represents that the 
study of racial cultures has the purpose of 
being a specific and comprehensive statement 
of the subject. The book is a scholarly 
exposition of this basic viewpoint. The 
data of Ethnology, — culture traits, culture 
areas and culture centres, — do not use them- 
selves to be treated as those of biology or 
physics. It is true that most authors may 
not agree with this view. 

The book purports to be an essay in 
criticism of the theory and method of Ethno- 
logy. It really represents a disinterested 
endeavour to examine and make known the 
best in Ethnological literature. 

^ Ha 

The Causes of War. By Sir Arthur Salter, 
Sir J. A. Thomson and others, with an Intro- 
duction by Euth Cranston. Edited by Arthur 
Porritt. (MacMillan & Co., Ltd., St. Martin’s 
Street, London, xv-f-231 pp. 1932.) Price 
7s. 6d. 

The book is the outcome of the delibera- 
tions of one of the four International Com- 
missions organised by the Executive Com- 
mittee of the World Conference for Internal 
Peace through Eeligion and the members of 
the Commission whoso contributions are em- 
bodied in the book are distinguished alike 
for their public service and peaceful tempera- 
ment. The reports prepared by competent 
authorities on economic, industrial, com- 
mercial, racial, political and cultural causes 
which produce armed conflict between 
nations or groups of nations, are set forth 
in great detail and chapters dealing with the 
secondary contributions made by such 
agencies as Science and the Press make the 
book a self-contained unit. 

The great merit of the book is that it has 
not the flavour of official reports, and is 
therefore eminently enjoyable. The infor- 
mation is full and authoritative. The 
arrangement of matter leaves little to be 


iii 

desired. Making allowance for individual 
differences, the style of presentation is mas- 
culine and crisp. The causes which lead to- 
open hostilities are examined in a thoroughly 
critical and dispassionate spirit. After the 
book is read, the effect produced is peace- 
mindedness and so long as the effect lasts, 
you seem to belong to a different world. 

Before 1914 when Europe was literally 
dying for war, any trivial cause might have 
— as it did — provoked a universal confla- 
gration, but since 1919, Europe is unable to 
embark on the enterprises which between 
the years 1914 — 1918, seemed to engulf 
civilisation. However willing any nation 
may be to repeat and improve upon the 
atrocities of the Great War, the possibility 
is rendered remote by two factors, viz., war 
debts and war weariness. Moreover while in 
the past history of mankind any single cause 
such as dynastic disputes, religious fanatism 
or homicidal mania of a despot, might have 
led to devastating wars, the present-day 
international relationship of civilised com- 
munities will take a great deal of provocation , 
preferring to expend it all in diplomatic 
despatches, to making it the basis of armed 
conflict. The cases in which Governments 
intervene refer to population problems and 
colonial establishments and economic policy 
including trade and industrial relationship 
and religion has practically ceased to be an 
active force in producing breach of inter- 
national peace. The first two groups of 
causes or affronts' may be summed up in 
one word “Imperialism” which under the 
pretext of protecting the superiority of one’s 
culture and the purity of racial organi- 
sation, forming the root of national arro- 
gance, must in its dynamic phase, involve 
violence and warfare. Imperialism is a 
recrudescence of the age-old theory of might, 
whether in the field of culture, politics or 
economics. The two fangs of imperialism 
are oppression and exploitation and the 
poison that flows through them is pride and 
aggrandisement : the power which stimulates 
the latter and causes the former to strike is 
“ Civilisation ”. 

By civilisation, we mean the external 
embellishments of life with all their deranged 
balance of wealth, unequal means of em- 
ployment and lop-sidedness of society. Un- 
like beauty, civilisation is not even skin-deep. 
It has not touched the mind. The 'mind 
stuff has practically remained the same as 
when it first emerged from some remote 
age-like ancestor. A cultured mind is one 
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that has grown by accretion of knowledge, 
but is not one that has undergone any 
fundamental transformation either in essence 
or in structure. The humanising influence 
of religion and morality has not altered it 
as was evident on the fateful fields of Flan- 
ders in 1914 and all the churches in the 
World were unable to prevent the colossal 
struggle. The fact is that religion as symbo- 
lised by modern civilisation comes very 
much through the head of man but not 
directly from the heart. The fierce economic 
competition and the desire to possess all the 
wealth of the world exclusively have chloro- 
formed religion and the theory that all is 
fair in Love and War has deadened allegi- 
ance to ethical principles. 

Is it not a fact that in the background 
of the public mind of Europe, there is a 
wild confusion of cross currents of a medley 
of problems which prevent the nations from 
agreeing to any proposals of disarmament, 
economic reconstruction and promotion of 
general co-operation for the establishment 
of peace and harmony ? Are we peace-mind- 
ed? We can conceive of no human power 
the invocation of which will usher a new 
heaven on earth, except the determination 
of any one of the single major powers of 
Europe to disarm totally and absolutely. 
Every weapon of offence should be destroyed 
and the Bishop of London who in the course 
of the Debate on the motion of Lord 
Dawson’s Bill for its second reading to 
restrict the sale of contraceptives, declared 
that he would like to make a bonfire of them 
and dance round it, might more fittingly 
have wished for a bonfire of all the engines 
of destruction and lead a merry dance of all 
the Bishops of Great Britain. We know 
that it is utterly futile to suggest total and 
absolute disarmament, and the exclusion of 
anything of human manufacture that will 
slaughter. But suppose Great Britain were 
to do it. What will be the effect of such 
disarmament on the World ? 

The book is an excellent contribution to 
the Science of Peace. It represents the 
wisdom of great minds and worthy of being 

universally read. 

* * * 

Pagan Survivals in Mohammedan Civili- 
sation. By Edward Westermarck. (Mac- 
millan Co., Ltd., St. Martin’s Street, 
London, viii + 175 pp. 1933.) Price 8^. 6d. 
net. 

All superstitions die hard and they are 
universally distributed. They generally 


arise in ignorance and fear and hold an 
unrestricted sway over primitive minds. 
Their influence in one form or another is 
evidenced even among highly cultivated 
societies. There is no religion but has a 
budget of superstitious faiths. 

The book which collates the personal 
experiences of the author during his sojourr 
in Morocco is a notable addition to anthro 
pological literature. These studies wer( 
first presented in the form of lectures at th< 
University of London. The principal lim 
of argument is devoted to establish th< 
thesis that Islam received its quota of pagai 
beliefs and practices from the Arab corn 
munities amidst which it was born and as i 
spread in other countries and convertec 
other races, it continued to absorb the aliei 
superstitious faiths. Tlie spread of religioi 
is not unlike the course of a river whicl 
gathers the contamination of all the tract 
of country through which it flows, while 
however, the purity of the waters is to b 
found only in the mid- stream just in th' 
same way as the cardinal and elevating 
doctrines of religion are to be met with ii 
the heart of its teachings. The difference 
and disputes over the tenets of religion 
communities centre in the polluted parts o 
the marginal waters used for daily use an< 
so much are the religious doctors aocustome( 
to unwholesomeness that they forget tin 
existence of life-giving waters of the centra 
channel. - The numerous affluents . whic' 
swell the main current bring in a load o 
muddy superstition with the result tha 
the imbibition of marginal waters become 
intoxicating and accounts for men slaughter 
ing each other in the name of God who i 
full of peace and love. 

The spread of science weakens the infln 
ence that superstitions exercise on men’ 
mind and which religion unconsciously tend 
to promote. In any endeavour for th 
ascertainment of truth, superstition hamper 
progress and where truth is revealed withou 
effort its propagation must necessarily rel. 
on magic, myth, miracles, sacrifices am 
sacerdotalism. Where a fact or a pheno 
menon is not easily accounted for, religio 
explains as the work of elves, jinns an- 
other supernatural agenices or the malig 
influences of evil eyes, spells and charms 
but science attributes it to chance b, 
which is meant that we do not know every 
one of a very large number of independen 
facts influencing the result. The spirit o 
active enquiry promoted by science and th 
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spirit of passive acceptance enjoined by 
religion must necessarily make a wide differ- 
ence in the training and outlook of mind. 

Westermarck’s exposition of this funda- 
mental difference which distinguishes the 
primitive and enlightened minds is clear, 
logical and convincing. Many of the 
beliefs to which he refers are universal, for 
instance, the mischievous and malicious 
intentions of jinns in human affairs, their 
occurrence in diversified forms, the influence 
of evil eyes and the potency of curses and 
the remedies for them all, are common to 
every country and to every grade of civilisa- 
tion and where they flourish ideas of propi- 
tiation in their multitudinous varieties must 
naturally spring up ; and in course of time, 
become consolidated into institutions. Thus 
the establishment of a liaison with the mystic 
ceremonies of religion becomes easy and 
natural. Tt follows that, if there be any 
power to overcome the unholy influences of 
beings who live and work in the dark, that 
power must belong to righteousness and to 
beings who love light. Eeligion which relies 
in some measure on miracles, spells and 
other potencies for its propagation and does 
not discourage superstitious faiths and 
practices, also invents prophylactics and 
remedies for the malignant influences of evil 
spirits and men’s evil desires. So long as 
ignorance and ritualistic practices prevail, 
superstition is bound to exist. 

As we read the book, many of the things 
which are familiar to us from childhood, are 
brought back to our mind and strangely 
enough, that as ignorance is homogeneous in 
the world of mind, its products wherever 
they occur are identical, only, however, with 
such local colour as priestcraft might impart. 
The book is written with clearness and 
cogency which distinguish the works of 
Westerhaarck and is a faithful record of 
patient and prolonged study, entirely free 
from exaggeration and hasty inferences. 
The chief merit of the book is that it 
narrates universal facts with the precision 
of a scientific treatise setting forth the facts 
as they occur. 

* 4 * * 

International Atlas or Olouds and of 
STATJ3S OF THE Sky. Paits I and II and 
an abridged edition of Part I for the use of 
observers. (Published by the International 
Meteorological Committee, Paris LofficC 
National Meteorologique.) 

It has long been realised that if a careful 
watch be kept of the sequence and evolution 


of clouds it provides us with valuable infor- 
mation for the forecasting of weather. 

The first attempt at classification of 
clouds was made by Lamarck in 1802. As 
his nomenclature was French and as the 
paper appeared with much unscientific 
knowledge, the classification received no 
recognition. In striking contrast, when 
Luke Howard published next year in the 
Philosophical Magazine a cloud classifica^ 
tion, it met with immediate success and has 
formed the basis of all future classifications. 
Three main types of clouds Cirrus, Cumulus 
and Stratus were recognised and all other 
cloud forms, especially Oirrociimulus and 
Cirrostratus, were supposed to be derived, 
from the three. Later the genus StratOcU- 
niulus was introduced by Ivaemtz m'1841. 
Eenou in 1845 redefined Cirrocumulus and 
Cirrostratus in the way as used at presentj 
and added with appropriate definitions the 
genera Altocumulus and AltoStratus. He 
also pointed out that the cloud forms were 
characteristic of the heights where they 
occur. Poey introduced FractocumUlilS and 
Mammatocumulus. 

A great step forward was taken by Hilde- 
brandsson when he applied photography for 
cloud study. In his book (1879) he repro- 
duced 16 cloud photographs and also intro- 
duced the genus Nimbus for low dark clouds 
from which continuous rain or snow was 
falling. Hildebrandsson in conjunction with 
Abercromby published in 1887 a consolidated 
scheme based on Howard With the modifica- 
tions from Kaemtz and EenOu. Four levels 
whose mean heights were derived from 
measurements in Sweden, wore assigned to 
clouds. Sufficient recognition was by this 
time forthcoming to lead the International 
Meteorological Conference held at Munich 
to appoint a sub-committee composed of 
Hildebrandsson, Eiggenbach and Teisseranc 
de Bort to produce an International Cloud 
Atlas based on Hildebrandsson and Aber- 
cromby’s work. Tlie committee had to face 
great financial difficulties and finally Teis- 
seranc de Bort published the Atlas under his 
sole responsibility in 1896. This work con- 
tained 27 coloured plates with text in French, 
German and English. 

Though the 1896 Atlas systematised to a 
great extent the knowledge about cloud 
forms, practical difficulties arose later ; new 
sub-forms had to be introduced, and all 
countries did not adopt uniform cloud defi- 
nitions. Also the advance in the knowledge 
of meteorology and the development of 
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aviation necessitated a thorough revision of 
the Atlas. In 1921 Sir Napier Shaw as 
President of the Committee asked for 
suggestions on cloud study and his successor 
wished to embody the suggestions in a new 
cloud Atlas. A cloud committee with 
Gen. Delcambre was brought into existence 
and the scheme put forward by the Commit- 
tee was approved in 1929 at the Copenhagen 
meeting of the International Meteorological 
Conference. It was decided to publish a 
General Atlas of clouds and states of the 
sky called Part I, an abridged edition of 
Part I for the use o£ observers, and Parts II 
and III to be devoted to clouds in the tropics 
and special local clouds. The last two parts 
were entrusted to Drs. Braak and Bergeron 
respectively. 

The munificence of a Spanish philanthro- 
pist M. Eafol Patxot made it possible to 
publish and place on sale the general cloud 
atlas and its abridged edition at a very low 
price. The abridged edition was ready in 
1930 in time to meet the needs of the intro- 
duction of new meteorological codes formu- 
lated at Copenhagen. The General Atlas 
and the one dealing with tropical clouds 
have subsequently appeared (1933). 

^ Among the major changes that have been 
introduced it may be mentioned : the 
definition of cirrocumulus is restricted to 
clouds forming part of or evolving from 
other cirriform clouds ; clear distinction is 
drawn between altocumulus and stratocumu- 
lus in that the smallest of the well-defined 
regularly arranged elements in altocumulus 
should not be greater than ten times the 
sun’s diameter; and cumulonimbus should 
have a cirriform top. Instead of the term 
Nimbus used differently in different countries 
the genus Nimbostratus, formed by the 
lowering and thickening of an altostratus 
cloud from which continuous rain or snow 
may be falling has been substituted. 

To give precision to the cloud forms 
observed from an aeroplane from above a 
special chapter has been written and has 
been illustrated by several plates. Another 
chapter is devoted to the ‘‘States of the Sky’* 
giving the progression of cloud forms in a 
typical depression of the temperate regions. 

The get-up and reproduction of the plates 
deserve great praise and would draw appro- 
bation from any artist. 

The abridged edition contains 41 out of 
the 174 plates and the text portion confines 
itself mostly to the sections needed for a 
i^urface observer. 


Part II dealing with clouds in the tropic 
has been undertaken singly by Dr. C. Braal 
a former Director of the Batavia Observator 
Most of the original photographs were take 
in Dutch East Indies. It is apparent froi 
the text that a comparatively small be 
within the neighbourhood of the equator 
under consideration. Great stress hi 
properly been laid on the diurnal variatio 
of clouding due to insolation and on tl 
local formations which contrast with tl 
cloud sequence met with in depressions < 
temperate latitudes. According to D 
Braak the regular sequence of clouds assoc 
ated with typical depressions in temporal 
latitudes does not occur in connection wit 
disturbances in the tropics, but the clou 
forms met with are nearly the same in bot 
the regions. While the depressions an 
cyclones are not as frequent in the who 
tropical zone as in the temperate zones, 
may not be quite accurate to describe the 
as rare. Nearly a dozen depressions < 
cyclones occur in the Bay of Bengal an 
the Arabian Sea during a year and tl 
greater part of them are formed from Ma 
to December. The cloud forms Altostrati 
and Nimbostratus may become rarer as v 
approach the equator but they do occasioi 
ally occur associated with depressions i 
tropical India. The decrease in visibilit 
towards the end of dry season would perhaj 
be of practical importance to aviator 
While one may differ in a few places froi 
the opinions of Dr. Braak, one mu, 
cordially admit that he has brought togeth< 
most of the peculiarities of the tropici 
regions and has shown that similar meteorc 
logical phenomena may be accompanied I 
very different results in the tropical ar 
temperate regions. This by itself won 
justify the production of part II, which 
addition contains a few interesting phot( 
graphs showing the influence of mountaii 
on clouds. 

The reproductions of cloud forms in tl 
tropical atlas cannot be said to have attaine 
the same very high mark as in the Genen 
Atlas. But the reason may not be far 1 
seek, because the number of photograpl 
from which choice had to be made w£ 
small. 

It would be well worth while to collec 
and publish a similar series of photograpl 
taken in India when circumstances perm 
it. 

S. L. M. 



June 1934 ] 


CVRRMf SCIENGR 


a 

Vll 


A Text- Bo OK of Applied Hydraulics. 
By Herbert Addison. (Chapman & Hall, 
Ltd., London.) 21s. nett. 

The author of this volume has succeeded 
in presenting in a clear and simple style, a 
comprehensive yet concise summary o£ the 
fundamental principles of hydraulics, strik- 
ing an even balance between theory and 
practice. The book covers a large field 
doing justice to every phase. 

The aim of the author that the volume 
should serve as a Text-book for students 
working for an engineering degree and also 
as a work of reference for engineers in 
general is ably achieved. Its theoretical 
treatment mostly confined to the first part 
of the book is very suitable for engineering 
students and the comprehensive and practi- 
cal character of the second part justifies its 
recommendation to all engineers who may 
be interested in or need information con- 
cerning present-day hydraulic practice. 

The subject-matter ranges from simple 
principles of hydraulics to a study of pipe 
systems, control of water in open. channels, 
pumping machinery, hydraulic transmission 
and performance and construction of 
hydraulic turbines. A noteworthy and desir,- 
able feature of the book is the inclusion of 
results of experiments of scale models for 
studying hydraulic problems. There has 
been a steadily growing confidence placed 
on the reliability of the indications from 
laboratory tests of small-scale models lead- 
ing to efficient designs of large water 
structures, such as dams, sluiceways, tur- 
bines, centrifugal pumps and propeller 
pumps. A considerable amount of new 
material made available by recent researches 
in backwater and standing wave phenomena 
is also included. Eesults of experiments 
are wherever practicable presented in a 
graphical form which brings home to the 
student with definiteness and clarity the 
underlying principles. The use side by side 
of both Imperial and Metric Units is advan- 
tageous to readers used to either system of 
units : for instance those accustomed to the 
Imperial Units can readily follow conti- 
nental technical literature and vice versa. 

On the whole the book is very well 
written and must have involved a large 
amount of labour. The exposition is clear, 
undoubtedly as a result of the author’s 
several years’ experience as a teacher. 
IsTeeds of the students are met by the worked 
out examples at the end of the book. In 
future editions of the book more graded 


examples for practice might be added at the 
end of each chapter instead of a single 
series at the end of the book. Text-books 
generally tell so little about the principles 
of hydaulic similitude and principles of 
dimensional analysis. As in the book 
under review results from model experi- 
ments are copiously quoted, it will be of 
great value if a chapter be added in future 
editions treating of the methods of dimen- 
sional analysis and their applications as 
well as the principle of similitude, which 
have to be thoroughly understood in order 
to apply the results of experiments on 
models to structures of large size. 

The publisher’s work as well as that of 
the author has been well done. The dia- 
grams are numerous, well drawn and the 
several photographs representative of 
modern plant and of the scale models are 
well chosen and these will greatly assist the 
student in his comprehension of the text. 

The book will serve as a suitable text 
for engineering students and will be a 
welcome addition to the reference library of 
an Engineer. 

V. G. 

»i: 45 * 

The Design and Construction of High 
Pressure Ohemioal Plant. By Harold 
Tongue, A.M.i.Mech.E., A.M.i.chem.E. (Pub- 
lished by Chapman & Hall.) 30s. net. 

Chemical Engineering is rapidly develop- 
ing but there are very few books dealing 
with the Engineering side of the Chemical 
Industries. The author has spared no pains 
to collect information and present them in 
a useful form. In the second chapter he 
has dealt with high pressure gas compressors. 
The books on compressors do not generally 
deal with such high pressure compressors 
and the author has described only plant 
manufactured by leading firms in England 
and Germany to show the trend in the 
design of such plants, but there are very 
good plants manufactured in Prance and 
Italy. The book would have been more 
valuable from the point o£ designers of 
Chemical plants, if the approximate cost of 
the plants were given just as they are given 
in some books dealing with the design of 
Power-Plants. 

In Chapter IV the author deals exhaust- 
ively with the design and maintenance of 
pressure vessels, the only shortcoming 
being that the kind of paints, etc., that have 
got to be used to prevent the formation of 
rust, etc., in the vessels during service and 
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the method of applying the same has not 
been dealt with as exhaustively as the rest 
of the subject. Only a passing reference is 
made to the scheme recommended by the 
British Engineering Standards Association, 
whereas, a large amount of extracts of 
recent English patents are given at the end 
of the several chapters. 

The subject of autoclaves and the design 
of pipings, valves, etc., are fully dealt with 
and also neat drawings of several designs 
are included. In fact the book is profusely 
illustrated with neat drawings and photos. 
In Chapter X, he deals with the construction 
and manufacture of pressure vessels, and an 
idea of manufacture of the plant is necessary 
for the preparation of correct designs, and 
the author has done well to include a 
chapter on this subject. 

On the whole the book is well written and 
well illustrated and the author deserves to 
be congratulated on the production of such 
a useful book for designers of chemical 
plants. 

E. K. E. 

^ ^ 

Soil Analysis: A Handbook of Physical 
and Chemical Methods. By C. H. Wright, 
M.A., F.i.o. (London : Thomas Murby & Co., 
1934. vi + 236 pp.) Price 125. net. 

There are a few publications such as those 
of the A. O. A. C. or the Chemists’ Year 
Book which describe many of the better 
known methods of soil analysis. Some use- 
ful particulars are also given in appendices 
to monographs like those of Bussell. The 
information thus provided is not, however, 
quite complete and each laboratory is obliged 
to work out its own methods to suit the 
local conditions and available equipment. 
As may be naturally expected, such impro- 
vised methods do not share the same degree 
of accuracy, so there has always been con- 
siderable difficulty in comparing results 
obtained from different laboratories. The 
present publication which deals with the 
different routine methods of analysis is, 
therefore, a welcome contribution, especially 
to those working in out-stations, far away 
from the bigger libraries. 

The book has presumably been intended 
to cater to the needs of those who have 
already had some useful training in soil 
analysis but wish to have some book of 
reference for the relevant details. To such 
workers, as also to those who, though having 
access to original literature, wish bo have 
only a^few details such as strength of 


reagents or order of treatments, the I 
will come in very handy. It will alsc 
found useful by those who wish to mal 
general survey of soil methods. It is ra 
doubtful, however, if students who are 
being initiated into the subject will fin 
an easy book to follow. 

The occasional foot-notes provided by 
author supplying further informatior 
offering certain comments based on pers 
experience are quite useful and one wi 
there were many more such notes presen 
critical analyses of the different meth 
In fact, such comments should form a reg 
part of the book and follow the descrip 
of each method cited in the text. Abs< 
of such details leaves a worker, unused 
particular type of technique, quite at 
especially when a number of methods 
cited. The meagreness of illustrations w 
be found a handicap by those who wis 
set up new apparatuses for work, 
omission of theoretical principles would 
be felt by many workers who would natui 
wish to understand the significance of 
step involved in an estimation. Many ol 
proposed items of procedure may be obs 
or unnecessary and an analyst with an o 
nal outlook may like to simplify or other 
improve on them without sacrificing a 
racy. The absence of theoretical b 
ground would discourage such efforts, 
hoped that the above suggestions w 
receive the consideration of the author v 
the text is being prepared for the se( 
edition. The discerning reader will 
grudge any extra price that may be le 
for the additional matter. 

The efforts of the publishers and prii 
in the preparation of the book des 
much praise. The paper used is of 
quality and the printing very neat, 
binding is also quite elegant. Oonsid( 
the quality of the matter and the get-up 
price is not too high. 

V. 

* * * 

Pflanzenchemie UND PfLANZUINVERWA] 
SOHAFT. By Dr. Hans Molisch. (Gu 
Eischer, Jena, 1933.) 

Dr. Hans Molisch, Professor and Dire 
of Plant Physiological Institute in 
University of Wien, has brought out 
attractive volume on Plant Chemistry 
Plant relationships which aims at sho’ 
the importance of plant chemistry in ur 
standing the relationships of plants 
one another. Just ^ts the knowledge 
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external and internal morphology is indis- 
pensable for the systematic classification of 
plants so also is the knowledge of Phyto- 
chemistry helpful towards the same end. 
He has shown the connection between 
chemistry and plant affinities by pointing 
out the presence of specific substances in 
the same race, in the different races of the 
same genus, in different genera of the same 
family and in more or less related families. 
He has supported his views by taking 
evidence from the chemical differences 
between male and female plants like 
the positive and negative strains of. Muco- 
rales, from the transplantation experiments 
and the various reactions by the application 
of serological methods. 

According to the author the chemical 
substances present in the cells and the 
various reactions they set up, influence the 
shape and form of the tissues and organs of 
.the whole plant. It is now felt that the 
genes which determine the morphological 
characters of organisms are also responsible 
for biochemical differences between them 
and consequently all the differences that 
distinguish one species from another can be 
traced to the differences in the genes. 

F. F. Blackman (1921) in a thought-pro- 
voking contribution tried to show that the 
chemistry ol! carbohydrate production in 
plants can be used for the biochemical 
classification of plants and for deciding their 
systematic relationships. This important 
contribution unfortunately is not mentioned 
by the author as it certainly, in a way, 
supports the author’s conclusions. It is 
true that the biochemical differences and 
resemblances may help us in deciding plant 
relationships in some cases the present 
state of our knowledge of the chemistry of 
the cells and diversity and complexity of 
the chemical reactions occurring in it should 
make us extremely cautious in making it 
our guide, in studying natural relationships. 
The book is extremely well written and will 
be a useful guide to those who are interested 
in. plant chemistry. 

E. n. D. 

* ^ * 

Qualitative Chemical Analysis. By Eoy 
K. McAlpine and Byron A. Soule. (Chapman 
& Hall, Ltd., London, 1933. xii+696 pp.) 
Price 21s. 

The student of chemistry interested in 
qualitative analysis looks for at least two 
principal features in any text-book: (i) a 
sound theoretical treatment of the principles 


underlying analysis, and (2) the arrangement 
of the material in an accessible way for 
reference, the analytical procedure being 
described with reasonable fullness. The 
present publication satisfies these two re- 
quirements to a generous degree. 

Text-books on qualitative analysis are 
by no means rare ; but only a few of them 
are popular. One such is that by A. B. 
Prescott and O. C. Johnson, published nearly 
two decades ago, and to-day out of date. 

■ The present publication while retaining the 
! merits of a book which had stood the test of 
time has been considerably enlarged so as to 
incorporate the more recent developments 
in this branch of chemistry and improved so 
as to emphasise and, or, elaborate these 
aspects which the users of the classical text- 
book demanded. Analytical chemistry is no 
more to be looked upon as an art which 
needs to be perfected by practice ; it has 
emerged out as a science based on well- 
established laws governing reversible reac- 
tions and ionization, and an adequate 
treatment of the theory is to-day a necessity 
for an intelligent understanding of the pro- 
cedure which the chemist practises in the 
laboratory. It may be said, without hesita- 
tion, that the neglect of the theoretical 
background has been mainly responsible for 
rendering qualitative analysis a bug-bear 
to the University student. The authors 
have sought to remedy this defect, and the 
first 150 pages of the book are devoted to a 
lucid exposition of the principles an under- 
standing of which will provide the master 
key for unlocking the complexities of the 
procedures described in the succeeding 400 
pages. 

The book contains much more matter than 
is envisaged by the title. Details pertaining 
to preparation and properties of elements 
ordinarily treated in text-books of inorganic 
chemistry, are given. This is perhaps super- 
fluous in a book on qualitative analysis. 
The description of physical properties such 
as solubility of important salts and reactions 
of the elements are, however, relevant. 
Copious references to literature are provided, 
a feature of obvious importance to the 
progressive chemist, and a very useful 
appendix including among others, tables of 
solubilities, reduction potentials and atomic 
weights, gives a fair amount of supple- 
mentary information. The more usual 
tabular statements concerning the detection 
and characterisation of the individuals of 
the different analytical groups, will be found 
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incorporating all the preparations described 
in the previous nine individual volumes was 
published wherein various indices, e.g.^ Eeac- 
tion index, compound index and formula 
index, going a long way to help the worker 
in finding out the right thing he wants, had 
been introduced. The publication of these 
pamphlets will act as a boon, though in a 
restricted sense, to the organic reseai'chers. 
If fortunately, the preparation one wants 
happens to be described in any of these 
publications, he is immediately in possession 
of the very best authoritative method and is 
thus saved the trouble of experimentation 
to find out the exact conditions necessary 
for securing a good yield of the desired 
product. While realising the stupendous 
and apparently unending nature of this task, 
it lias to bo remarked that the number of 
preparations described annually are infini- 
tesimally small to cope with the need of the 
woi'kers. 

The classification of the details of each 
preparation into three sections, namely, (1) 
Procedure, (2) Notes, and (8) Other Methods 
of Preparuition, is commendable indeed. But 
in tlie section ‘ Procedure ’ the insertion of 
too many minor details sometimes approaches 
V(U'y nen-rly to unnecessary repc^tition and 
spoon-feeding which might stand in the way 
of proper development, of imaginative and 
(*.r(‘at.iv(‘ faeult.y of th(i rcssearcliers. The 
sec.oml section ‘ Notes ’ is really a very useful 
portion as it strikes a note of warning about 
th(‘ pit-falls in tlie preparation. Section 
M(‘tho<Is of Preparation, though not an 
exliauKt.ive review of tlie literature, gives in 
bri(d‘ the other alternative metliods being 
])articularly useful for those to whom 
Beilstein and other reference books are 
inaec(‘SMible. 

Ta.lking about the present volume, the 
printing a.nd get-up are as excellent as in the 
pnwious on<‘s. In view of the expected 
collective volutm^s to a.ppear periodically, 
sucli a.n elaborate get-up is perhaps unneces- 
sary. It is not n<H*.essary i.o be so lavish 
wit.li th<^ pages as in th<^ present and also in 
most of tlie pre<‘.(Mling volumes. Out of the 
fi2 p}tg<‘s describing 2() preparations, more 
than 22 pages are lei t untarnished by printer’s 
ink. Again, th(‘ structural formuljc always 
tJi.ke up space and in a practical book of this 
nat.ur(^ tlicir number may Ix^ hissened. On 
piig(^ .‘h) of the volume under review tlinui 
forinuhe are writt.en twice each, whkdi 
repetit.ion could have been avoided by insei- 
tion of arrow-lieads only. The price of the 


book which is so high as 10 sh. Od, net coul 
perhaps be brought down by paying a litt 
more heed to these points. 

There is no one particular system followc 
in selecting the preparations. They ha^ 
been gathered at random, collected togetlu 
in a volume and printed. Such a hapliazai 
mode of collection is open to tlie possibilil 
of missing important and commonly neede 
preparations. It may be suggested, tlier* 
fore, if instead of this present procednr 
a systematic undertaking of a set series < 
preparations representing various types < 
reactions is programmed, as is done i 
ITouben-Weyl’s book, one can at least visi 
alise the limit of the work, even which ma 
not be near. Such a systematic undertaker 
of preparations will be of greater help to tl 
rescaieluu-s than at present. 

On the whole, the series of publications 
of groat help and can whole-heartedly 1 
recommended for use to the advanced organ 
researchers. 

P. C. Guha. 

:|C He He 

Tftr Flatfishes or Heterosomata : 
Systematic Monograph of the Flatfish- 
(fEeterosomata) Vol. I. Psettodidie, Bothidi 
Pleuronectidte. Pp. viii -1-459, figs. 317. E 
J. R. Norman. (Printed by order of tl 
Trustees of the British Museum, Londo 
1934.) 

The flatfishes or Heterosomata are clia 
acte.risod by their greatly compressed boc 
and by their remarkable de]>arture in gener 
symmetry from tlu^ usual bilateral sha] 
charact.eristic of the majority of vertebra 
animals. To an average zoologist, tliey a 
known as fishes with both tlie eyes on tl 
same side of the head. The evolutiona 
steps by which this asymmetry has be< 
brought about in the natural history of tl 
group, and the ontogenetic inodificatio 
by which it is brought about in the histo 
of the individual, have been extensive 
discussed and described without the interc 
of the facts liaving been exhausted, ai 
possibly without all the facts thomselv 
liaving been brought to light’’. In rece 
years consideralile attention has been pa 
to the ecology, bionomics, evolution ai 
anatomy of those fishes, but the startii 
point for all these investigations has to 
an accural.e knowlodg(^ of the systeinaties 
the group. This was supplied by GUnth 
in L8f)2 in the fourth voluino of his Catalog 
of Fishes in the British Museum., but sin 
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invaluable for reference during laboratory 
work. 

The procedures described have been tested 
out and the student is advised to use 15 c.c. 
of solution containing 20 to 100 mg. of sub- 
stance for his tests. While more concen- 
trated solutions can be diluted to conform 
to the specifications and the procedure 
followed, very often the usual method will 
be found to be untenable when only minute 
quantities of substances are available. 
Eecourse must be had to more sensitive 
tests. A chapter on micro methods would 
have greatly added to the value of the work. 
These methods which are of comparatively 
recent development are extremely sensitive, 
often specific and allow of rapid examina- 
tion ; great advances have been achieved in 
the use of organic reagents, forming co-ordi- 
nate compounds with metals which are more 
or less stable and often either highly 
coloured or sparingly soluble. It appears 
most desirable that the University student 
should be initiated into the methods of 
microchemistry early in his career and an 
adequate treatment of this aspect of analy- 
tical chemistry should be included in any 
text-book. We hope that this omission 
would be remedied in the next edition. 

We welcome this .excellent work embody- 
ing principles and methods used in identi- 
fying inorganic substances together with a 
systematic survey of the chemistry of these 
substances ’’ and recommend it to the 
University student, who will find it useful 
not only during his College course, but also 
later in his career as a chemist. It deserves 
a place in every reference library. 

N. S. 

* 

Fluoues^cence Analysis in Ultraviolet 
Light. By J. A. Eadley and J. Grant. 
xi+219 pp. (Chapman & Hall, London, 1933.) 

For the success of the chemist whoso acti- 
vities cover a very wide range of subjects — 
from forensic medicine to agriculture — what 
is perhaps most essential to-day, is a bold 
departure from the traditional methods of 
analysis and synthesis and an attempt to 
invoke the aid of new technique for his in- 
vestigations. This is particularly true in 
the field of Applied Chemistry where by 
(‘mploying new tools for his work, the 
Cliemist either succeeds in throwing fresh 
light on many complex problems or in 
in(J(‘pen(]entIy confirming the results indi- 
cated by other methods. 


The book under review is an attempt to 
bring between the covers of a handy volume 
a very large number of stray observations 
concerning the use of fluorescence methods 
for analytical purposes. The publication 
brings home to the chemist the most 
modern developments in the subject and 
constitutes an eloquent appeal for a more 
intensive and extensive research on the 
application of fluorescence methods to speci- 
fic problems. 

The Second Part of the Volume dealing 
with the applications contains 19 chapters. 
The theory and technique has been ade- 
quately dealt with in the first 55 pages and 
anyone who takes to the subject anew will find 
from the descriptions the necessary practi- 
cal details. He will also be able to know 
the pitfalls he has to avoid in the applica- 
tion of the technique. The subject-matter 
in the second part takes the form of a 
catalogue of observations by various workers. 
Perhaps this is inevitable while dealing 
with a subject comparatively recent and a 
large number of workers have applied the 
methods to a variety of problems without 
an adequate investigation of the theoretical 
aspects. Many of the results achieved are 
only of a qualitative nature, but obviously the 
subject is still in its infancy and has yet 
to grow. We are surprised to fi.nd in the 
book no more than a mere mention of 
^‘FJuorernetry a new method of micro 
analysis which should prove exceedingly 
useful in the estimation of substances 
which are either fluorescent themselves or 
become so after addition of suitable reagents, 
but which do not lend themselves to deter- 
mination by either Colorimetry or iN'ephelo- 
metry. 

The book is perhaps the first of its kind 
in the English language and should 
command the appreciation of a large 
number of chemists, who will find in its 
pages the description and application of a 
new tool which may be used with profit for 
the solution of their own specific problems. 

N.S. 

9!c :ic 9|e 

Organic Syntheses. Vol. XIV. Edited 
by W. W. Hartman. (Chapman & Hall, 
Ltd., London, 1931.) Price 10s. 6d. 

Organic Syntheses is an annual publica- 
tion of complete detailed directions for the 
preparation of some organic chemicals taken 
at random. The first of the series of which 
the present one is the 14th member, appeared 
in 1921. In the year 1932 a collective volume 
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then no attempt has been made at a compre- 
hensive systematic revision of the Heteroso- 
mata, which includes some of the most 
important and valuable food-fishes in various 
parts of the world. In India, however, we 
are ignorant of the economic importance of 
these members of the finny tribe, because 
our fishery resources are not at all developed 
and full advantage is not taken of the vast 
wealth of the sea. Moreover, the methods 
employed for fishing in this country are not 
suitable for tlie capture of the Flatfishes 
which live at the bottom and rarely swim 
about. 

It is a matter of great satisfaction that 
the Natural History Section of the British 
Museum has once again supplied the 
great need by undertaking the publi- 
cation of “A Systematic Monograph of 
the Flatfishes (Heterosornata)” the first 
volume of which has already made its 
appearance and deals with three out of 
five recognised families of the group — the 
Psettodidse, Bothidse and Pleuronectidae. 
The remaining two families— the Soleidae 
and Oynoglossidse — it is promised, will be 
dealt with in another volume. Mr. J. E. 
Norman, Assistant Keeper in the Depart- 
ment of Zoology and the author of the work, 
is well known among ichthyologists for his 
brilliant researches on fishes. For some time 
he has been devoting considerable attention 
to the study of the Heterosornata of ditfereiit 
parts of the world, no doubt as preparatory 
to the most admirable work he has now 
produced. What is especially noteworthy 
about this work is that the author has not 
ignored the needs of a general Zoologist, 
and though the work is primarily meant for 
specialists, advanced students will also find 
it a mine of information on all topics con- 
nected with the Flatfishes. 

The volume under review is divided into 
two parts, the General and the Systematic. 
In the former such topics as Origin and 
Systematic Position of tlie Heterosornata, 
Fossil Heterosornata, Evolution of Asymme- 
try within the Order, Albinism, Ambicoloura- 
tion and Eevorsal, Development, Sexual 
Difi'erences, Classification and Geographical 
Distribution are dealt with. Abbreviations 
and a. list of papers are given and notes are 
in(*.liul(Ml on measurements and bibliographi- 
cal m<^tlio(l. In the Systematic Part 82 
gcuicrai aii<l ;5()0 species are treated and it is 
rcmairkable that of 300 species only 24 have 
]»a,<l to b(^ included solely on the evidence of 
the publislied descriptions whereas all the 
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other species were either studied by the 
author or examined by Colonel Tenison. 
There are 317 text-figures and practically 
every species is illustrated. The figures are 
simple and neat, and they show very clearly 
the salient features of the fish they are 
meant to portray. For the figures we are 
indebted to Lieut.-Colonel W. P. C. Tenison. 
The volume contains a useful and compre- 
hensive index. 

The work is admirably written and well 
got up; it will be of the greatest service to 
all desiring the latest information about the 
Flatfishes. We must congratulate the 
author on his performance and the Trustees 
of the British Museum for having published 
the Monograph. 

S. L. Hora. 

Sfs sje :ie 

Text-Book of General Zoology. By 
Winter ton, C. Curtis and Mary J. Guthrie 
with the collaboration of Katherine Ei 
*TeSers. Second Edition. (John Wiley & 
Sons, New York, Inc. Chapman & Hall, Ltd.. 
11, Flenrietta Street, Covent Garden, London 
xv+554 pp. 1933.) Price 23s. nett. 

The study of Zoology in the Schools and 
Colleges is undergoing a refreshing change 
and any departure from the study of types 
detached from one another, with no more 
interest than a detailed account of theii 
anatomy, systematic position and develop- 
mental history can confer, must be welcome. 
This book expounds the principles of goin^ra] 
Zoology from a now standpoint and is ai 
extremely well-written book at that. Tlu 
study of animals from a biological stand- 
point but not chiefly as representatives qi 
phyla, is far more profitable as an educa 
tional course than the method usuall.> 
adopted by the old books now in comrnoi 
use in the Indian Schools and Coll(^g(‘-s 
Even a comparative study of structura 
details, however valuable as a means o 
obtaining a comprehensive knowledge of tin 
physical characters, is not free from defects 
The value of any department of knowlerlgi 
lies in its capacity to make the mind aler 
and in(iuisitive and after reading this book 
we conclude that it possesses this qualit,^ 
in an eminent degree. In the Americ'.a*! 
Schools, the Project Method is iniluenciuj 
the teaching of science and this idea coiiplei 
with the ‘^Humanistic aspects” of tli 
subject is the basis of the book. Most of tl 
manuals and text-books of Zoology cori 
mence with the unknown, and this metho. 
must largely account for the sterile olTeo 
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produced by the teachers. The proper 
approach to Zoology is through a study of 
the vertebrate organisation and functions, 
with ecological references so that facts and 
phenomena familiar to the student may be 
used as the ground-work for building up 
advanced interests. 

- The first few chapters are devoted to a 
review of the natural history, the anatomy, 
physiology and the development of 
vertebrates, followed by a clear and 
adequate account of general scientific 
principles and classification. The syste- 
matic portion of the various phyla has taken 
up eight chapters ; this part of the book is 
not calculated’ to impress upon the mind 
of the learner the enormous richness and 
variety of the material comprising the- pro- 
vince of his study. The final chapter dealing 
with the history of organisms is a clear 
exposition of the theory of Organic Evolu- 
tion. The book is beautifully illustrated. 
There is an excellent glossary, 
t There are a few mis-statements ; the 
•following is one among them: With few 

exceptions, the amphibia are Confined to 
water and its immediate vicinity, or to a 
moist atmosphere. It is .this characteristic 
that has given to these vertebrates the name 
amphibian which means ^ leading two lives ’ ’’ 
(p. In a popular sense this description 
is true: but if it is not corrected by 
the scientific significance of the term 
Amphibia'’, the impression created would 
be totally wrong. An amphibian is an 
animal which at one time or other of its 
life history possesses a circulatory system 
adapted both for aquatic and terrestrial 
existence; and this idea ought to be brought 
home to the mind of the students from the 
commencement of zoological studies. Pig. 
22 on page 34 needs considerable improve- 
ment. The liver of the frog is not connected 
with the heart; its relation together with 
the pancreas, to the intestine must be pro- 
perly indicated ; the reproductive organ 
which is obviously an ovary, as the oviduct 
is shown, is surely not connected with the 
kidney and its shape is exactly like that of 
testis.' The glottis is shown as a structure 
discrete from the pharynx. On page 298, 
•under Anthoxoa, occurs the following 
'^sentence : — ‘‘These corals are like small sea- 
'Inemones to which a skeleton of carbonate 
If lime has been added as a secretion from 
he ectoderm. " The sentence ought to 
begin thus, “These coral polyps are like, 
etc.” On page 407, is given the description 
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of the “deep nervous system" of the star 
fish and its position, viz., “beneath the 
ventral epidermis" is clearly wrong. Its 
relationship to the haemal system is not 
indicated. 

These are, however, a few errors which 
tnust inevitably occur and they are easily 
corrected. They do not detract from the 
general merit of the book. It has a great 

educational power and value. 

* * 

The Progress op Man. By A. M. Hocart. 
(Methuen & Co., Ltd., London, pp. xvi + 
296, 1933). Price 7s. 6d. net. 

This interesting book is a solid contribu- 
tion to anthropological science and its pur- 
pose, viz., a survey of the evolution of man 
and his works, in its bearings on physical 
anthropology, comparative psychology and 
cultural history of the human race, is 
admirably fulfilled. The domain of Anthro- 
pology is not only savages and curious 
peoples, but also civilised men ; whatever is 
connected with human beings acquires a 
' value and significance only when viewed 
from its evolutionary standpoint. It is true 
that the anthropologists are divided on the 
question of the treatment of their subject ; 
and the voluminous data collected by 
patient and prolonged researches must 
possess little practical importance if treated 
as isolated studies of processes and pheno- 
mena: on the other hand they become 
intelligible when considered as part of the 
working of mind which though essentially 
simple, reacts diversely to the amazingly 
complex influences of the environment to 
which it is subjected. It is the power and 
richness of human mind and body in their 
manifold adaptive modifications, which 
offer the basis of all anthropological investi- 
gations; and their results acquire the 
validity of science in so far as they yield 
general principles capable of application to 
related groups of facts. The book deals 
with the facts of anthropological studies as 
one connected whole and its merit is that 
the seemingly diversified topics of human 
science are brought under a few basic 
formulai. 

In the chapter on Clothing, we read that 
“ hairless man was evolved in a mild or 
warm climate where clothes are not needed 
for warmth", but could it be suggested 
that in Arctic climate, man still retains his 
primitive natural investment of hair ? 
Eather we are disposed to think that 
whatever may be the influence of climatic 
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conditions, hairlessness of the body 
is probably the result of sexual sel||tion. 
It is difficult to determine whether cldihes 
were invented for purposes of protecting 
the body, or covering modesty or alluring 
by concealment, and perhaps more than one 
theory will have to be invoked for providing 
a satisfactory explanation. Modern picture 
films and suggestive bathing costumes lend 
support to the view that clothing produces 
shame. 

On page 134, Buddhism is spoken of as a 
religion recognising Gods ; rather its cardi- 
nal doctrine is Nirvana ” or Nihilism 
right thinking and correct living are their 
own reward and are not the means of acquir- 
ing eternal bliss in Heaven. Nevertheless 
the chapters on “ The Quest of Life ”, “The 
Sacraments” are extremely interesting. 

On page 204, we read that “ in India the 
idea of a soul is vague ”. We wonder if 
there is a single system of religious philoso- 
phy other than the “ Upanishads ”, which 
offers a more complete, consistent and satis- 
factory theory of “soul”, and these works 
have formed the basis on which the most 
magnificent systems of metaphysics have 
been reared and they still continue to inspire 
all philosophical thinkers. In a sense “ soul ” 
must remain an elusive subject and notions 
of it must be even vague, for unless a thing 
can be seen, handled and measured, its 
knowledge can be neither real, clear nor 
precise. 


Aga|n on page 282, discussing the relation- 
ship of Hamito-Semitic and Aryan languages, 
the author gives some curious translations 
of expressions selected from the inflected 
Dravidian and the agglutinative laitguages 
and the rendering is clearly wrong. For 
“ the stick falls” Tamil says — “ stick fall 
it”; for “ in the house ”, “ house place”. 
The Tamils are ignorant of such ex- 
pressions. 

“The games of children merely reflect 
the culture of their elders ” is a theory of 
play which will not be readily or universally 
accepted. There is hardly any game with- 
out two contending parties and the object 
of the engagement is victory or the asser- 
tion of the superior prowess of one over the 
other. The games of children may be 
rehearsals of the hunting instincts of their 
ancestors, “ Hide and seek ” or an ex- 
pression of the primitive longings of man to 
over-power the weaker members, which 
education, example and public opinion 
conjointly labour to humanise. 

The last chapter about “ Whither ” is the 
shortest, but by far the most suggestive. 

The blemishes that we have noticed are 
purely of a minor character, but do not 
detract from the general excellence of the 
book which every anthropologist will, we 
are confident, welcome as a successful 
attempt at synthesising the most salient 
facts which have been accumulating perhaps 
since 1881. 
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invaluable for reference during laboratory 
work. 

The procedures described have been tested 
out and the student is advised to use 15 c.c. 
of solution containing 20 to 100 mg. of sub- 
stance for his tests. While more concen- 
trated solutions can be diluted to conform 
to the specifications and the procedure 
followed, very often the usual method will 
be found to be untenable when only minute 
quantities of substances are available. 
Eecourse must be had to more sensitive 
tests. A chapter on micro methods would 
have greatly added to the value of the work. 
These methods which are of comparatively 
recent development are extremely sensitive, 
often specific and allow of rapid examina- 
tion ; great advances have been achieved in 
the use of organic reagents, forming co-ordi- 
nate compounds with metals which are more 
or less stable and often either highly 
coloured or sparingly soluble. It appears 
most desirable that the University student 
should he initiated into the methods of 
microchemistry early in his career and an 
adequate treatment of this aspect of analy- 
tical chemistry should be included in any 
text-book. We hope that this omission 
would be remedied in the next edition. 

We welcome this excellent work embody- 
ing principles and methods used in identi- 
fying inorganic substances together with a 
systematic survey of the chemistry of these 
substances ” and recommend it to the 
University student, who will find it useful 
not only during his College course, but also 
later in his career as a chemist. It deserves 
a place in every reference library. 

N. S. 

ft: 

Fluokescence Analysis in Uetjba violet 
Light. By J. A. Eadley and J. Grant. 
xi+219 pp. (Chapman & Hall, London, 1933.) 

For the success of the chemist whose acti- 
vities cover a very wide I'ange of subjects — 
from forensic medicine to agriculture — what 
is perhaps most essential to-day, is a bold 
departure from the traditional methods of 
analysis and synthesis and an attempt to 
invoke the aid of new technique for his in- 
vestigations. This is particularly true in 
the field of Applied Chemistry where by 
employing new tools for his work, the 
Chemist either succeeds in throwing fresh 
light on many complex problems or in 
independently confirming the results indi- 
cated by other methods. 


The book under review is an at tempi 
bring between the covers of a handy volu 
a very large number of stray observalq' 
concerning the use of fluorescence meth 
for analytical purposes. The publicat 
brings home to the chemist the m 
modern developments in the subject i 
constitutes an eloquent appeal for a m 
intensive and extensive research on 
application of fluorescence methods to sp< 
fic problems. 

The Second Part of the Volume deal 
with the applications contains 19 chapt< 
The theory and technique has been a 
quately dealt with in the first 55 pages i 
any one who takes to the subject anew will f 
from the descriptions the necessary pra( 
cal details. He will also be able to kn 
the pitfalls be has to avoid in the appli 
tion of the technique. The subject- mat 
in the second part takes the form of 
catalogue of observations by various workc 
Perhaps this is inevitable while deal 
with a subject comparatively recent anc 
large number of workers have applied 
methods to a variety of problems withe 
an adequate investigation of the theoreti 
aspects. Many of the results achieved 
only of a qualitative nature, but obviously 
subject is still in its infancy and has ; 
to grow. We are surprised to find in 1 
book no more than a mere mention ^ 

“ Fluoremetry ”, a new method of mii 
analysis which should prove exceeding 
useful in the estimation of substam 
which are either fluorescent themselves 
become so after addition of suitable reagen 
but which do not lend themselves to det 
mination by either Colorimetry or iN'ephe 
metry. 

The book is perhaps the first of its ki 
in the English language and shoi 
command the appreciation of a la 
number of chemists, who will find in 
pages the description and application o 
new tool which may be used with profit 
the solution of their own specific profiler 

S 

♦ * * 

Organic Syntheses. VoL XIV. Edii 
by W. W. Hartman. (Chapman & Hj 
L td., London, 1934.) Price 10s. Gd. 

Organic Syntheses is an annual pnbli< 
tion of complete detailed directions for 1 
preparation of some organic chemicals tat 
at random. The first of the series of wli 
the present one is the 14th member, appea 
in 1921. In the year 1932 a collective volu 
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poiatinfr all tin* pr.-jM/,.T .. , 

e pievious niiif* iii«Ii\ I'iihti 
islied w]i(*roiii vaii<jii's inilin ^.y.. 1;^ .n - 
index, conipouinl iinitA ,uni ftiUhn..* 
'c. goin^ra long way to Ijrip r]i** n^k* : 
iding out the right tluiig .hi* wani'. hui 
intro<luru*«l. Tli** jnildjruTinn uf th* 
)liU‘ts will act a> a huon. tliongh in a 
icte<] sense, to tin* organ i<‘ ia**-. 

rtunately. the prej^iratinn f»n»' ’w.ih!' 
'cns to be (ieMTihe^l in any oi tht*-*- 
ications, he is irnrned lately in 
every best iiiitlioiitative rii*"t iiHil a*-i 
saved the trouble of expe^imt nr.i'iMn 
ad out the exact lamditiMii- 
jeeuring a gCKui yi*‘id ot the d*>ir»-d 
act. While ^eali^ing tin* .-nifniidn’i* 
il^parently iiiiending nature of thi- t.i'k. 
s to be leiiiarkeri that tle^ number o» 
irations desc*ril>ed aim nail v ;ire inimi- 
lally small to <‘ope with tiie need of the 
ers. 

e cdassification of the detaib of ea« ii 
nation into three sK'tion^, nanielv. I 
=^duie, (g) Notes, and i.b (Jtlier Meth**-!' 
epanition. is eoinnieinlalile irid«**'<i. Hut 
e section *PrcM*edure' the insertion of 
lany minor details sennet inn*- ipproaehe- 
nearly to unnec'essiry rejH'tinoii and 
i-feeding which might >riind in the v,a\ 
oper development of miaginative and 
ive facility of t)ic re'^earehei The 
d section • Notes ' is really a very iiNefui 
3n as it strikes a note of warning ab<.)Ut 
it-falls in the preparation. Se<‘finn d. 
Methods of Preparation, though not an 
astive review of the literature, gives in 
the other alternative inethoii^ being 
2 uiarly useful for rho>e to whom 
tein and otlier refen*iice bonk> are 
essible. 

Iking about the present volume, the 
ing and get-up are as excellent as in the 
ous ones. In view of the exp^M-ted 
■tive volumes to apja^ar [M^rio-lieally. 
an elaborate get-up is perhaps iiiine es- 
It 18 not necessary t(> l>e so lavish 
the pagcB as in the proem and abo in 
of the preceding volumes. Out of tlje 
ges describing -b preparations, riio*** 
^2 pages are left untarnislu**! by printer 
Again, the structural formiil.e alwav-; 
ip space and in a practical book of th 
e their number may la* le-«iened On 
30 of the volume under review thie^* 
ilse are written twiee e.ich, wh.eh 
tion could have betm avoide«i by iii'eT- 
f arrow-heads only. The price of th»* 
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of the indtVldliAL flT<rlL^iSelT 

dc^'US^etl and ^lUd »JT?our Thf :r.trre*t 
uf rhe f.i* ha^iTiJ Al.d 
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then no attempt ha< been raaile ar a r-ompie- [ 
hensive systematic revision of cIih ileteroso- 
mata, Tvhicli inelmles some of llie most 
important and valuable food-fislies in various | 
parts of tbe world. In India, liowever, we 
are ignorant of tlie economic importance of 
these members of the tinny tribe, beeau.se 
OUT fishery resources are not at all developed j 
and full advantage is not taken of the vast 1 
wealth of the sea. Moreover, the methods j 
employed for lisliing in this country are not : 
suitable for the capture of the Flatfishes 
which live at the bottom and rarely swim 
about. 

It is a matter of great satisfaction that 
the Natural History Section of the British 
Museum has once again supplied the 
great need by nnder taking the publi- 
cation of “A Systematic Monograph of 
the Flatfishes (Hetero.somata)'* the first 
volume of which has already made its 
appearance and deals with three out of 
five recognised families of the group — the 
Psettodidae, Bothida? and Pleuroneetidie. 
The remaining two families — the Soleidse 
and Cy nogloss idae — it is promised, will be 
dealt with in another volume. Mr. J. E. 
Norman, Assistant Keeper in the Depart- 
ment of Zoology and the author of the work, 
is well known among ichthyologists for his 
brilliant researches on fishes. For some time 
he has been devoting considerable attention 
to the study of the lleterosoraata of different 
parts of the world, no doubt as preparatoiy 
to the most admirable work he has now 
produced. What is especially noteworthy 
about this work is that the author has not 
ignored tlie needs of a geneial Zoologist, 
and though the work is primarily meant for 
specialists, advanced students will also find 
it a mine of information on all topics con- 
nected with the Flatfishes. 

The volume under review is divideil into 
two parts, the General and the Sy.steinatic. 
In the former such topics as Origin and 
Systematic Position of the Hetero.soniata, 
Fossil Heterosomata, Evolution of Asymme- 
try within the Order, Albinism, Ambicoloara- 
tion and Reversal, Development, Sexual 
Differences, riassitieation and Oeographical 
Distribution are dealt with. Abbreviations 
and a list of papers are given and notes are 
iueliided on measurements and bibliographi- 
cal method. In tbe Systematic Part 82 
genera and 300 specie.s are treated and it is 
remarkable that of 300 species only 24 have 
had to be mclude<i solely on the evidence of 
the published descriptions whereas all the 


orliiT species were either studied by the 
author or examined by Colonel Tenison. 
There are 317 text-figures and practically 
every species is illustrated. The figures arc 
simple and neat, and they show very clearly 
the .salient features of the fish they are 
meant to portray. For tlie figures we are 
indebted to Lieut. -Colonel W. P. C. Tenison. 
The volume contains a useful and compre- 
hensive index. 

The work is admirably written and well 
got up: it will be of the greate-st service to 
all desiring the latest information about the 
Flatfishes. We mu.st congratulate the 
author on his performance and the Trustees 
of the British Museum for having published 
the Monograph. 

S. L. Hora. 

* s|s * 

Text-Book op General Zoology. By 
Winterton. C. Curtis and Mary J. Guthrie 
with the collaboration of Katherine R. 
Jeffers. Second Edition. (John Wiley & 
Sons, New York, Inc. Chapman & Hall, Ltd., 
11, Henrietta Street, Covent Garden, London. 
XV— 554 pp. 19.33.) Price 2Ss. nett. 

The study of Zoology in the Schools and 
Colleges is undergoing a refreshing change 
and any departure from the study of types 
detach^ from one another, with no more 
interest than a detailed account of their 
anatomy, systematic position and develop- 
mental history can confer, must be welcome. 
This book expounds the principles of general 
Zoology from a new standpoint and is an 
extremely well-written book at that. The 
study of animals from a biological stand- 
point but not chiefly as representatives ol 
phyla, is far more profitable as an educa- 
tional course than the method usually 
adopted by the old books now in common 
use in the Indian Schools and Colleges 
Even a comparative study of stnictnra 
details, however valuable as a means ol 
obtaining a comprehensive knowledge of tlR 
physical characters, is not free from defects. 
The value of any department of knowlerlgi 
lies in its capacity to make the mind alen 
and inquisitive and after reading this book 
we conclude that it possesses this quality 
in an eminent d^ree. In the Aniericai 
Schools, the Project Method is influencing 
the teaching of science and this idea coupler 
with the ‘^Humanistic aspects” of th< 
subject is the basis of the book. Most of thi 
manuals and text-books of Zoology com 
mence with the unknown, and this methoc 
must largely account for the sterile effeci 
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produced by the teacher^]. The nnjiH-r 
approach to Zoology is through a .stiuix-of 
the vertebrate organisation and function-, 
■with ecological references so that f.icts and 
phenomena familiar to the student niav l„- 
used as the ground-work for building up 
advanced interests. 

- The first few chapters are devoted to a 
review of the natural history, thi' anatomx-. 
physiology and the df-v^-lopiuf^nt tjf 
vertebrates, followed by a clear and 
adequate account of general >cii*rjTiijr 
principles and classitieation. The - 
matic portion of the various phyhi ha. n 
up eight chapters ; this parr of t he hook is 
not calculated to imprvas upon the mind 
of the learner the enormous richnt*^^ and 
variety of the material comprising tli** pro- 
vince of his study. The final chapter (healing 
with the history of organisms a clear 
exposition of the theory of Oiganic Evolu- 
tion. The book is beautifully illustrated. 
There is an excellent glossary. 

There are a few mis-statements; the 
following is one among them: **VVith few 
exceptions, the amphibia are coatine<i to 
water and its imrn^iate vicinity, or to a 
moist atmosphere. It is this characteristic 
that has given to these vertebrates the name 
amphibian which means * leading two live^ * *' 
(p. 13). In a twpular sense this dest*ription 
is true: but if it is not corroded by 
the scientific significance of the term 
^‘Amphibia’", the impression created would 
be totally wrong. An amphibian is an j 
animal which at one time or other of its , 
life history possesses a circulatory system ! 
adapted both for aquatic and terrestrial | 
existence ; and this idea ought to be brought \ 
home to the mind of the students from the ' 
commencement of zoological studies. Fig. j 
22 on page 34 needs considerable improve- 
ment. The liver of the frog is not connected 
with the heart; its relation together with 
the pancreas, to the intestine must be pro- 
I)erly indicated ; the reproductive organ 
which is obviously an ovary, as the oviduct 
is shown, is surely not connected with the 
kidney and its shape is exactly like that of 
testis. The glottis is shown as a structure 
discrete from the pharynx. On page '29^. 1 
under Anthoxoa, occurs the following j 
sentence: — “These corals are like small sea- i 
anemones to which a skeleton of carbonate 
of lime has been added as a secretion from 
the ectoderm. ” The sentence ought to | 
begin thus, “These coral polyps are like. | 
etc.” On page 407, is given the deM-ription ' 
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patient and proiong^d re*eaJ^ he* rnu«t 

|>o«*se^s little praetK ai ifup ^rT^n- e jf t*-,- 

as isolatef! *itudie« of p^^** 
menu: on the other hati*] the^ U-x..-,,.* 
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working of iiDiid ahhh though v 
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richness of human mind ind in the^r 

manifold al 4 pri'*e iiiieii - 4 T 1 i»hiih 

offer the ba'i' o; ail anth'^Mf^d »g 4 4 i m i- 
gation.', and their rew.ijT? .** .pi re 
validity of ^.<ience m vo fir 
general prim ip-V^ lajMbU- 4 *r uppli. ii» 
relate*! gnMjpo of fa< T* Th^* Ut >k d^-^i* 
with the fa t' <d antL-of^d.iji a! -tu lie. 
one conn*’*’Te*l whol»- and it* m.-rst i* 
the MH-rningly diver^ lie 1 t 4 »pi 4 ? nf fjim-Aii 
scicnre are bimugh! un*ler ^ bi*»e 

furriiui,i*. 

In ill** chapter on < ioThing, wt- r^-^d that 
'* hairle>> man wa^ ev«d\t..»i it nidd 
warm «-liriiate where i l^^Ihe^ ^re not nwlM 
for WMrTlith , but cuUM it l>e *Ugge#texi 
that in An in climate, injii *tiil ret^.n# hi* 
primitive natural m^e^tmeut of hairl 
liafher We are di'|Mf'<**iJ to think that 
whatever may be the inriueui*** of climatic 
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On 1 •]. i" ■‘jMtk»‘Ti of .i** 

rt-ii;riou rt'Mkjii.Miii: 0 <hN : Tatli»-r it- i-.inii- 
nal dfM-triiii* j- '• Nirv.iii.i or •“ Niinli-ni 
riirht tliiiikniL' i‘.iirn-t livinir are their 
own rew ar*l are Di#f the in*- tn- f»f aeijuir- 
inir eternal hli-- iii Xi*v*Tt 

tin- on “Tii- ol Lile \ - The 

Suera:iieiiT - ar* e\i inteie-rin:'. 

On L*0|. We I* a<I that “ 111 Ill'iia the 

i<Iea of 11 -Mill 1 -; vaiTiif* . We woiiih-r if 
there i*> a -iniri*' -y-tein of reli;^ oii^ pliilo-o- 
j»]iy otiier than the •• I'lMTii^had- * . wineh 
oiTer^ a more eoinpl* r#-, < Mrj-MT4'iit arei -ati-- 

fa^ tory lhi*ory of *■ ^oiiT , are! Tln^v*. 
liave forineii the ha^i" on whit !i t}i»* 
nmiimitif eTit rjy-t4*rii'- of nie7a]th\ *-ie- iiav»* 
bet-n reare<l and they <rril ronriniit* to inspire 
all p]illo^ophiea] thinker^. In a ^eri*^e •• ^olll 
remain an elu'-ive t an»i notion- 

of it iiiu^t be even vatriiH, for mil*--- a thins 
can he »se4-n. handled and niei-iK»*d. it- 
knowledse rail Ik.^ ii^nther r»'aL idear iior 
prec*i-e. 
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Asain on pase ihS2, discussing tlierelai 
-Lilt of Hainito-Semitieand Aryan languj 
tlie aiiilior gives some curious translai 
of expre'isions selected from the inlle 
Oravidian and the agglutinative langu 
and the rendering clearly wrong, 
“tile stick falls ’* Tamil s-ays — “stick 
it for “ in the house '% house pla( 
Tlie Tamils are ignorant of such 
pres-ion.-?. 

“The games of children merely re 
the culture of their elders'" is a tWor 
play which will not be readily or univer: 
aeeepted. There is hardly any game v 
out two contending parties and the ot 
of tlie engagement is victory or the a 
tion of the superior prowess of one over 
other. Tlie games of cdiildren may 
reliearsals of the hunting instincts of i 
aiH-estors, e,g., •• Hide and seek " or ar 
pri --ion of the primitive longings of ina 
over-power the weaker members, w 
eiliication, example and public opi 
conjointly labour to humanise. 

The last chapter about " Whither" is 
shortest, but by far the most suggestive 

The blemishes that w’e have noticed 
purely of a minor character, but do 
detract from the general excellence of 
book which every anthropologist will, 
are confident, welcome as a succe- 
attempt at synthesising the most sal 
fai-r- which have been accumulating perl 
>ince I'H'-*!. 



